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'  A  harbor  for  light -draft  vessels  is  recortmended  for  construction  at  Cross 
Village,  Michigan,  to  facilitate  the  areas'  recreational  boating  demand, 
provide  ebeking  for  commercial  fishing  and  transportation  interests,  and 
serve  as  a  mainland  harbor  of  refuge.  Authorization  for  construction 
was  granted  on  7  November  1966,  in  the  River  and  Harbor  Act  of  1966 
(Public  Law  89-789),  in  accordance  with  the  plan  presented  in  House  Document 
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490,  49th  Congress ,  2nd  Session."^  The  project  vrould  consist  of 

(1)  construction  of  two  rubblenound  breakwaters,'  (2)  dredging  of  * 

an  entrance  ^annel,  inner  access  channel,  and  anchorage  area,' 

(3)  removal  of  the  deteriorated  '^uhtio-Work-Progress  -  Administration '  s 
1939  breakwater,'  (4)  construction  of  an  underwater  fish  habitat;’ 

(5)  swimming  beach  extension;  and  (6)  shoreline  dredged  material 
disposal. 

Construction  operations  would  result  in  some  minor  degradation  in 
noise,  air,  water,  and  aesthetic  quality  in  the  vicinity  of  the 
harbor.  Representatives  of  three  State  of  Michigan  threatened 
plant  species  would  be  destroyed  and  some  of  their  dune  habitat 
eliminated.  Additional  habitat  in  the  form  of  rock  faced  rubble- 
mound  breakwaters  and  stone  fish  reefs  would  offer  additional 
substrates  for  fish,  algae,  and  benthic  invertebrate  production 
in  the  area. 
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A  Harbor  for  Light-Draft  Vessels 
at  Cross  Village,  Michigan 

ERRATA  SHEET 

1.  Page  No.  EIS-49  —  5.06  Coordination  will  continue  through  circulation  of 
the  Pinal  Environmental  Impact  Statement.  The  Preliminary  404  Evaluation  has 
been  coordinated  with  the  appropriate  agencies,  organizations  and  public 
through  distribution  of  the  evaluation  with  the  Draft  Environmental  Impact 
Statement.  Comments  relative  to  the  404  Evaluation  were  accepted  during  the 
45  day  DEIS  review  period  and  during  a  formal  public  meeting  held  at  the  Holy 
Cross  Community  Hall,  Cross  Village,  Michigan,  on  16  June  1981.  The  Corps 
will  complete  the  404  Evaluation  Coordination  procedure  by  obtaining  a  401(a) 
Water  Quality  Certification  from  the  State  of  Michigan. 

2.  Page  III-12  —  7.  Conclusions  and  Determinations. 

a.  An  ecological  evaluation  has  been  made  following  the  guidance  of  40 
CFR  230.4  in  conjunction  with  the  evaluations  and  considerations  in  40  CFR 
230,5. 

b.  Appropriate  measures  have  been  identified  and  incorporated  into  the 
proposed  plan  to  minimize  adverse  effects  on  the  aquatic  environment  as  a 
result  of  the  discharge. 

c.  Consideration  has  been  given  to  the  need  for  the  proposed  activity, 
the  availability  of  alternate  sites  and  methods  of  disposal  that  are  less 
damaging  to  the  environment,  and  such  water  quality  standards  as  are 
appropriate  and  applicable  by  law. 

d.  No  wetlands  would  be  adversely  affected  by  the  excavation  or  placement 
of  any  fill  material. 

f 

8.  Finding  -  The  sites  for  the  proposed  rubblemound  breakwaters,  underwater 
reefs  and  dredged  material  disposal  areas  have  been  specified  through  the 
application  of  the  Section  404(b)(1)  guidelines  of  the  Clean  Water  Act. 
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Cross  Village  is  located  in  the  northwestern  part  of  Michigan's  lower 
peninsula  in  Emmet  County*  It  is  situated  on  the  south  shore  of  Sturgeon 
Bay  near  the  northeastern  end  of  Lake  Michigan. 

A  breakwater  was  constructed  at  Cross  Village  in  1939  by  the  Works 
Progress  Administration  as  a  harbor  of  refuge  for  local  commercial  fishing 
vessels.  It  has  deteriorated  to  such  an  extent,  that  it  is  no  longer 
useful  for  its  Intended  purpose. 

In  recent  years,  recreational  boating  has  greatly  increased  on  the 
Great  Lakes.  The  portion  of  Lake  Michigan  between  Mackinaw  City  and  Harbor 
Springs,  a  distance  of  61  miles,  is  the  last  major  stretch  of  Michigan's 
lower  peninsula  sho reline  which  does  not  have  a  readily  accessible  harbor. 
Development  of  a  harbor  at  Cross  Village  would  provide  docking  and  mooring 
facilities  to  meet  the  existing  demand  for  recreational  boating  activities 
in  this  region.  In  addition,  this  harbor  would  serve  as  a  mainland  port  of 
refuge  and  servo  as  a  base  for  commercial  fishermen  and  the  Beaver  Island 
ferry  which  presently  operate  from  the  City  of  Charlevoix. 

This  report  analyzes  the  needs  for  a  light-draft  vessel  harbor  in  the 
Cross  Village  area,  investigates  alternative  project  locations,  examines 
the  economics  and  the  environmental  rami  flea tic  ns  of  various  harbor  plans, 
and  recommends  a  project  design  for  construction. 

The  principal  features  of  the  recommended  plan  are  as  follows:  2,590 
lineal  feet  of  rubblemound  breakwaters,  a  flared  entrance  channel  140  feet 
wide  at  the  breakwaters  and  12  feet  deep,  and  a  maneuvering  area  and  a  two 
acre  anchorage  area  both  10  feet  deep.  Breakwater  crest  surfacing  and  a 
safety  rail  for  recreational  fishermen  are  also  included  In  the  recommended 
project.  A  maximum  wave  height  of  1.5  feet  inside  the  harbor  would  be 
allowed  under  the  recommended  plan. 
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The  estimated  first  cost  of  the  recommended  project  Is  $5,395,500. 

This  cost  results  in  total  annual  charges  in  the  amount  of  $262,905.  The 
average  annual  benefits  are  computed  to  be  $312,259,  producing  a  benefit  to 
cost  ratio  of  1.19,  which  indicates  economic  feasibility. 

The  District  Engineer  recommends  that  the  construction  of  the  above 
project  be  implemented  subject  to  conformance  to  the  Items  of  Local 
Cooperation  by  the  sponsor.  The  estimated  construction  cost  to  the  U.S. 
Government  Is  $3,307,850  with  annual  maintenance  costs  estimated  at 
$34,405. 
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PHASE  I  GENERAL  DESIGN  MEMORANDUM 
STUDY  FOR  A  HARBOR  FOR  LIGHT-DRAFT  VESSELS  AT 
CROSS  VILLAGE,  MICHIGAN 


Recreational  harbors,  for  shallow  draft  vessels  along  the  shoreline 
of  the  Great  Lakes,  fulfill  several  functions.  Most  obviously  these 
harbors  provide  a  base  from  which  people  can  use  the  recreational 
resources  of  the  Great  Lakes.  This  utilization  can  serve  to  stimulate  an 
area's  economic  growth  as  people  use  that  area's  recreational  resources 
and  purchase  necessary  related  supplies.  Also,  recreational  harbors 
provide  refuge  for  small  craft  on  the  lakes  during  adverse  weather 
conditions,  potentially  saving  boats  and  lives.  Harbors  can  be  used  as 
a  base  of  operations  for  a  variety  of  commercial  activities,  including 
charter  fishing,  commercial  fishing,  and  passenger  and  car  ferries  which 
ply  the  waters  between  the  mainland  and  the  many  inhabited  islands  of  the 
Great  Lakes.  Such  a  harbor  project  was  authorized  in  1966  to  be 
constructed  at  Cross  Village,  Michigan.  This  Phase  I  General  Design 
Memorandum  presents  the  results  of  the  first  step  of  pre-construction 
planning  of  the  project. 


AUTHORIZATION 

A  survey  study  was  authorized  by  resolutions  adopted  by  the  Commit¬ 
tee  on  Public  Works,  United  States  Senate,  on  20  July  1959  and  by  the 
Committee  on  Public  Works,  House  of  Representatives,  United  States,  on 
14  August  1959.  The  Senate  Committee  resolution  follows: 

"Resolved  by  th^  Committee  on  Public  Works  of  the  United  States, 
That  the  Board  of  Engineers  for  Rivers  and  Harbors,  created  under 


Section  3  of  the  River  and  Harbor  Act,  approved  June  13,  1902,  be,  and  is 
hereby  requested  to  review  the  report  of  the  Great  Lakes-Harbors  of 
Refuge  for  Light-Draft  Vessels,  published  as  House  Document  Numbered 
446,  Seventy-Eighth  Congress,  second  session,  with  a  view  to  determining 
whether  any  modification  of  the  recommendations  contained  therein  is 
advisable  at  the  present  time,  with  particular  reference  to  provisions  of 
a  harbor  of  refuge  in  the  Cross  Village-Good  Hart  area,  Michigan." 

The  House  Committee  resolution  follows: 

"Resolved  by  the  Committee  on  Public  Works  of  the  House  of  Repre¬ 
sentatives,  United  States,  That  the  Board  of  Engineers  for  Rivers  and 
Harbors  be,  and  is  hereby,  requested  to  review  the  report.  Coasts  of  Great 
Lakes,  Harbors  of  Refuge  for  Light-Draft  Vessels,  published  as  House 
Document  No.  446,  78th  Congress,  2d  Session,  and  other  pertinent  reports, 
with  a  view  to  determining  the  advisability  of  providing  a  harbor  for 
light-draft  vessels,  on  the  shore  of  Lake  Michigan,  at  or  in  the  vicinity 
of  Cross  Village-Good  Hart  area,  Emmet  County,  Michigan." 

A  survey  report,  prepared  in  response  to  these  Congressional  resolu¬ 
tions,  recommended  "that  Cross  Village  Harbor,  Michigan,  be  improved  for 
light-draft  craft  by  the  construction  of  general  navigation  facilities 
consisting  of  two  offshore  breakwaters  opening  to  the  northeast,  having  an 
aggregate  length  of  about  2,300  feet,  an  anchorage  and  maneuver  area  of 
about  eight  acres  and  ten  feet  deep,  a  flared  entrance  channel  12  feet 
deep  decreasing  in  width  to  100  feet  through  the  breakwaters,  and  bitumi¬ 
nous  surfacing  on  the  main  breakwater  to  provide  access  for  recreational 
fishermen;  generally  in  accordance  with  the  plan  of  the  District  Engineer 
and  with  such  modifications  as  in  the  discretion  of  the  Chief  of  Engineers 
may  be  advisable."  The  report  was  approved  by  the  Secretary  of  the  Army 
on  31  August  1966  and  forwarded  to  the  Congress  for  its  consideration  as 
House  Document  Ho.  490  dated  8  September  1966. 


In  Section  101  of  the  River  and  Harbor  Act  of  7  November  1966  (Public 
Law  89-789),  the  Congress  authorized  the  construction  of  a  harbor  for 
light-draft  vessels  at  Cross  Village,  Michigan,  in  accordance  with  the 
plan  presented  in  House  Document  No.  490,  89th  Congress,  2nd  Session. 

This  Phase  1  General  Design  Memorandum  is  prepared  as  part  of  the  pre¬ 
construction  planning  under  the  authority  of  the  1966  River  and  Harbor 
Act. 

HIGHLIGHTS  OF  THE  AUTHORIZED  PROJECT 

A  brief  summary  of  the  pertinent  data  relating  to  the  authorized 
project  is  presented  in  the  following  paragraphs. 

PROJECT  DESCRIPTION 

The  authorized  project  (see  Figure  1)  provides  for  the  establishment 
of  Cross  Village  Harbor,  Michigan,  as  a  harbor  of  refuge  for  light-draft 
commercial  and  recreational  craft  and  consists  of  the  following 
improvements: 

a.  Breakwaters  having  a  total  length  of  about  2,300  feet,  located 
in  Lake  Michigan,  and  opening  to  the  northeast. 

b.  An  entrance  channel  between  the  breakwaters  100  feet  wide  and 
12  feet  deep;  and  an  anchorage  and  maneuver  area  within  the  breakwaters, 
about  eight  acres  in  extent  and  ten  feet  deep. 

c.  Bituminous  breakwater  surfacing  to  provide  access  for  recrea¬ 
tional  fishing  from  the  main  breakwater. 

d.  The  north  section  (500')  of  the  existing  breakwater  is  to  be 
removed  and  the  materials  disposed  of  as  necessary. 
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FIRST  COSTS 


The  estimated  first  costs  of  the  project  authorized  in  1966,  based 
on  prices  and  conditions  existing  in  April  1965,  are  shown  below.  For 
comparison  purposes  October  1980  prices  are  also  shown  in  parenthesis. 

The  cost  updates  from  April  1965  to  October  1980  reflect  the  application 
of  Construction  Cost  Index  increases,  the  analysis  of  engineering  and 
design  and  supervision  and  administration  charges  which  reflect  both 
current  and  past  design  expenses  for  similar  project  types,  and  the 
application  of  actual  wage  increases.  This  information  is  provided  to 
enable  comparison  with  the  plan  recommended  in  this  Phase  I  General 
Design  Memorandum. 

April  1965  (October  1980) 

Federal  $  728,100  ($2,780,000) 

Nor- Federal  449,000  (  1,730,000) 

Total  $1,177,100  ($4,510,000) 

ANNUAL  COSTS  AND  BENEFITS 

Average  annual  costs  and  benefits  for  the  project  authorized  in 
1966,  are  computed  on  the  basis  of  an  economic  life  of  50  years  and 
interest  rates  of  3-1/8  percent  for  both  Federal  and  non-Federal  expendi¬ 
tures.  A  50-year  economic  life  is  used  for  the  proposed  harbor  based  on 
a  number  of  economic  and  physical  constraints  such  as  physical  deprecia¬ 
tion  of  adjacent  shore  structures,  shoaling,  obsolescence,  changing 
requirements  for  project  services,  and  inaccuracies  of  overly  lengthy 
projections.  The  3-1/8  percent  interest  rate  is  that  rate  which  was 
applicable  at  the  time  the  project  was  authorized. 


Average  annual  costs  of  the  plan  authorized  in  1966  are  as  follows: 


April  1965 

Federal 

Non-Federal 

Total 

Capital  costs 

$29,000 

$17,800 

$46,800 

Maintenance 

3,000 

1,000 

4,000 

Total 

$32,000 

$18,800 

$50,800 

(October  1980) 

Capital  costs 

($112,000) 

($70,000) 

($182,000) 

Maintenance 

(  14,000) 

(  4,000) 

(  18,000) 

Total 

($126,000) 

($74,000) 

($200,000) 

Average  annual 

benefits  to  be 

derived  from  the 

1966  authorized 

as  follows: 

April  1965 

(October  1980) 

General 

$34,235 

($172,000) 

Local 

21,735 

(  118,000) 

Total 

$55,970 

($290,000) 

A^ea  redevelopment  $  6,300 

($  39,000) 

Total 

$62,270 

($329,000) 

Ratios  of  benefits  to  costs  for  the  1966  authorized  plan  are  as 
follows: 


April  1965  (October  1980) 

Without  area  redevelopment  benefits  1.1  to  1  (1.5  to  1) 

With  area  redevelopment  benefits  1.2  to  1  (1.6  to  1) 

The  costs  are  based  on  prices  and  conditions  existing  in  April  1965. 
These  costs  have  been  updated  using  October  1980  price  levels  and  an 
interest  rate  of  3-1/4  percent  (shown  in  parentheses)  for  comparison  with 
the  alternatives  proposed  in  this  document.  The  3-1/4  percent  is  the 
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applicable  rate  for  certain  authorized  projects  provided  the  local 
sponsors  indicated  their  willingness  to  provide  the  necessary  items  of 
local  cooperation  prior  to  1969. 

The  authorized  Federal  improvements  provided  sufficient  room  within 
the  protected  basin  for  berthing  up  to  59  boats,  including  transient 
craft  visiting  during  periods  of  heavy  traffic.  Boating  traffic  antici¬ 
pated  in  the  1965  Report  of  the  Chief  of  Engineers  included  25  permanently 
based  craft  and  34  spaces  for  transient  craft.  Non-Federal  work  would 
include  construction  of  a  publicly  operated  pier  with  dock  space  for 
locally  based  and  transient  craft,  and  a  commercial  ferry  landing,  along 
with  dredging  of  berthing  areas  to  depths  commensurate  with  the  Federal 
project.  A  launching  ramp  and  commercial  fishing  pier  would  also  be  a 
part  of  the  non-Federil  construction. 

LOCAL  COOPERATION 


The  items  of  local  cooperation  at  the  time  of  project  authorization, 
as  set  forth  in  House  Document  No.  490,  required  that,  prior  to  construc¬ 
tion,  local  interests  agree  to: 

"a.  Contribute  in  cash  38  percent  of  the  first  cost  of  construction 
of  the  general  navigation  facilities  and  50  percent  of  the  first  cost  of 
facilities  necessary  to  provide  for  recreational  fishing  on  the  main 
breakwater;  such  contributions  presently  estimated  at  $436,000  and 
$13,000,  respectively,  to  be  paid  in  a  lump  sum  prior  to  initiation  of 
construction,  subject  to  final  adjustment  after  actual  costs  have  been 
determined; 

b.  Provide  without  cost  to  the  United  States  all  lands,  easements, 
and  rights-of-way  required  for  the  construction  and  maintenance  of  the 
project  and  aids  to  navigation  upon  the  request  of  the  Chief  of  Engineers, 
including  suitable  areas  determined  by  the  Chief  of  Engineers  to  be 
required  in  the  general  public  interest  for  initial  and  subsequent 


disposal  of  spoil,  and  necessary  retaining  dikes,  bulkheads,  and  embank¬ 
ments  therefor  or  the  costs  of  such  retaining  works; 

c.  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  works  and  subsequent  use,  operation,  and  maintenance  of  the 
project; 

d.  Provide  and  maintain  without  cost  to  the  United  States  neces¬ 
sary  mooring  facilities  and  utilities,  including  an  adequate  public 
landing  with  provision  for  the  sale  of  motor  fuel,  lubricants,  and 
potable  water,  a  parking  lot  with  adequate  sanitary  facilities,  and  a 
launching  ramp,  open  to  all  on  equal  terms;  the  dredging  of  berthing 
areas  to  be  commensurate  with  the  depth  of  the  Federal  channel 
improvements; 

e.  Establish  a  competent  and  properly  constituted  public  body 
empowered  to  regulate  the  use,  growth  and  development  of  the  harbor,  and 
recreation-oriented  facilities  with  the  understanding  that  said  facil¬ 
ities  shall  be  open  to  all  on  equal  terms; 

f.  Reserve  spaces  within  the  anchorage  and  mooring  facilities 
adequate  for  the  accommodation  of  transient  craft; 

g.  Provide  and  maintain  without  cost  to  the  United  States,  for 
recreational  fishing:  access  facilities,  parking  areas,  and  adequate 
sanitary  facilities; 

h.  Establish  regulations  prohibiting  discharge  of  untreated 
sewage,  garbage,  and  other  pollutants  in  the  waters  of  the  harbor  by 
users  thereof,  which  regulations  shall  be  in  accordance  with  applicable 
laws  or  regulations  of  Federal,  State,  and  local  authorities  responsible 
for  pollution  prevention  and  control;  and 
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i.  Bear  all  costs  of  operation,  maintenance,  and  replacement  of  the 
recreational  fishing  facilities,  the  amount  involved  currently  being 
estimated  at  $1,000  on  an  average  annual  basis: 

And  provided  further,  that  the  improvement  for  navigation  may  be  under¬ 
taken  independently  of  the  public  recreational  fishing  facilities  on  the 
main  breakwater  whenever  funds  for  that  purpose  are  available  and  the 
required  local  cooperation  has  been  furnished." 

SCOPE  OF  THE  PHASE  1  GENERAL  DESIGN  MEMORANDUM 


THE  SCOPE 

The  harbor  for  light-draft  vessels  recommended  for  Cross  Village, 
Michigan,  was  authorized  based  on  information  presented  in  the  July  1966 
Report  of  the  Chief  of  Engineers  on  Cross  Village,  Michigan.  That  study 
examined  the  lands,  facilities,  industries,  and  population,  employed  and 
resident,  around  the  Cross  Village  area,  as  well  as  the  effects  such  a 
harbor  would  have  on  the  immediate  area  and  surrounding  regions.  It  was 
determined  that  a  harbor  for  light-draft  vessels  in  the  vicinity  of  Cross 
Village  was  both  engineeringly  feasible  and  economically  justified. 

A  significant  amount  of  time  has  elapsed  sinc_  a  harbor  was  author¬ 
ized  to  be  constructed  at  Cross  Village.  During  that  time,  changes  have 
occurred  in  construction  standards  and  techniques.  Also,  numerous  laws 
and  regulations  have  been  enacted  concerning  the  protection  of  the  environ¬ 
ment,  In  light  of  these  developments,  this  Phase  I  General  Design 
Memorandum  (GDM)  reassesses  the  factors  considered  in  the  1966  Report  of 
the  Chief  of  Engineers  to  determine  if  that  plan  is  still  feasible.  Part 
of  that  reassessment  is  an  analysis  of  new  information  including:  a 
current  evaluation  of  the  study  area's  needs  and  problems;  an  appraisal  of 
current  public  attitudes;  consideration  of  current  water  resources  planning 
procedures,  policies,  criteria,  and  public  laws  including  the  National 
Environmental  Policy  Act;  a  review  of  alternative  solutions  considered  in 
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the  1966  report  and  development  of  new  alternatives  based  on  present 
conditions;  reevaluation  of  benefits  and  costs;  updating  of  agency 
coordination;  and  a  reaffirmation  of  the  intent  of  local  interests  to 
provide  the  required  ite  s  of  cooperation. 

The  study  focuses  on  the  land  and  water  areas  near  Cross  Village, 
Michigan,  extending  along  the  Great  Lakes  shoreline  from  Cheboygan, 
Michigan,  on  Lake  Huron  to  Charlevoix,  Michigan,  on  Lake  Michigan. 

Factors  which  are  considered  in  defining  the  study  area  include  the  sizes 
and  classes  of  boats  expected  to  use  the  area,  willingness  of  people  to 
travel  for  boating  and  fishing,  willingness  of  people  to  pay  for  seasonal 
docking  privileges,  and  the  interest  in  combining  boating  and  fishing 
with  other  activities  such  as  camping.  The  water  area  investigated  is 
determined  by  the  distance  that  larger  classes  of  sport  and  commercial 
craft  can  be  reasonably  expected  to  travel  in  one  boating  day. 

THE  REPORT 

This  Phase  I  General  Design  Memorandum  consists  of  a  main  report 
with  an  environment!  impact  statement,  and  four  appendixes.  The  main 
report  provides  a  condensed  review  of  the  study  scope,  problems  and  needs 
of  the  study  area,  environmental,  engineering,  economic,  and  social  data 
gathered  during  the  study,  alternative  solutions  considered,  and  the 
stidy  conclusions  and  recommendations. 

* 

The  environmental  impact  statement  (EIS)  is  contained  as  an  integral 
part  of  the  report.  There  will  be  no  separate  reviews  of  the  EIS  as  has 
been  the  c  ise  in  the  past.  Included  in  the  EIS  as  Supplement  111  is  an 
evaluation  oc  effects  of  construction  on  water  quality  as  required  under 
Section  404  of  the  Clear.  Water  Act  of  1977. 


The  four  appendixes  provide  a  more  detailed  analysis  of  their 
respective  topics.  The  appendixes  contained  in  this  report  are  as  follows: 
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Appendix  A  ~  Design  Analysis 
Appendix  B  —  Economic  Studies 
Appendix  C  —  Human  Resources 

Appendix  D  —  Public  Involvement  and  Coordination 

PRIOR  REPORTS 

A  previous  report  on  Cross  Village  is  contained  in  Senate  Document 
No,  75,  48th  Congress,  1st  Session,  which  was  transmitted  to  the  Secretary 
of  War  on  January  14,  1884.  That  report,  compiled  by  the  U.S.  Engineer 
Office,  Grand  Rapids,  Michigan,  recommended  construction  of  breakwaters 
to  provide  protection  for  local  commerce.  It  contemplated  an  anchorage 
of  approximately  20  acres.  A  subsequent  report,  House  Executive  Document 
No.  71,  48th  Congress,  2nd  Session,  issued  in  November  1884,  recommended 
that  no  improvement  be  made  for  a  harbor  at  Cross  Village. 

House  Document  No.  446,  78th  Congress,  2nd  Session  (The  Coasts  of 
the  Great  Lakes,  Harbors  of  Refuge  for  Light-Draft  Vessela)  was  submitted 
to  the  Chief  of  Engineers  on  11  December  1943.  The  report  considered 
constructing  harbors  of  refuge  for  light-draft  vessels  at  various 
locations  30-40  miles  apart  along  the  Great  Lakes  shoreline.  St.  James 
Harbor  on  Beaver  Island  was  selected  as  the  best  location  on  northeast 
Lake  Michigan.  No  harbor  construction  was  recommended  at  Cross  Village 
or  at  any  adjacent  location  on  the  mainland.  Some  shelter  was  then 
available  at  Cross  Village,  provided  by  a  breakwater  constructed  in 
1939  by  the  Works  Progress  Administration. 

A  Report  of  the  Chief  of  Engineers  on  Cross  Village,  Michigan, 
prepared  by  the  U.S.  Army  Corps  of  Engineers,  was  published  as  House 
Document  No.  490,  89th  Congress,  2nd  Session,  on  8  September  1966.  The 
report  again  looked  at  the  feasibility  of  constructing  a  harbor  to  serve 
both  light-draft  commercial  and  recreational  craft  in  the  vicinity  of 
Cross  Village-Good  Hart  area,  Michigan.  Such  a  harbor  was  recommended 
to  be  constructed  at  Cross  Village. 
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A  Comprehensive  Plan  for  Sewer  and  Water  Facilities  was  prepared  for 
the  Emmet  County  Planning  Commission  and  accepted  and  approved  by  a 
formal  resolution  of  the  Commission  on  21  April  1971.  The  plan  provides 
a  general  overview  of  the  county’s  population,  economic  conditions, 
public  utilities,  resources,  agriculture,  land  patterns,  trends,  and  water 
systems.  The  information  is  limited  in  usefulness  because  it  is  derived 
from  1960  census  data. 

A  report  entitled,  1974  Michigan  Recreational  Boating  Study,  was 
completed  in  September  1975  by  Recreation  Resource  Consultants  under  a 
contract  with  the  Waterways  Commission  and  the  Law  Enforcement  Division  of 
the  Michigan  Department  of  Natural  Resources.  The  study  surveyed  the 
recreational  behavior,  and  safety  attitudes  and  experiences  of  Michigan 
registered  boaters.  The  report  Indicates  that  boating  activity  in  the 
study  region,  which  included  Brunet  County,  Michigan,  increased  during  the 
period  from  1971  to  1974.  No  site  specific  information  can  be  drawn  from 
the  survey. 


DESCRIPTION  OF  STUDY  AREA 

Lake  Michigan  offers  an  array  of  recreational  opportunities.  The 
lake  is  307  miles  long,  118  miles  wide,  923  feet  deep  and  occupies  a 
surface  area  of  22,400  square  miles.  In  addition  to  recreational  boating 
and  fishing,  hundreds  of  thousands  of  tourists  each  year  use  nearshore 
areas  for  sightseeing,  shore  fishing,  swimming,  picnicking,  camping, 
hiking,  and  other  recreational  activities, 

GENERAL  CONDITIONS 


The  study  area  is  located  in  the  northern  part  of  Michigan's  lower 
peninsula.  It  is  in  Emmet  County  on  the  northeastern  shoreline  of  Lake 
Michigan  (See  Figure  2).  The  area  is  principally  devoted  to  recreational 
activities  because  of  its  many  lakes,  rivers,  parks,  and  forests. 
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Municipal  harbors  located  in  the  vicinity  of  the  study  area  which 
accommodate  small  boats  are: 

St.  James  Harbor  -  on  Beaver  Island,  Lake  Michigan,  about  23,5 

miles  west  of  the  mainland  with  25  slips. 

Charlevoix  Harbor  -  on  Lake  Michigan  in  Charlevoix  County  with 

48  slips. 

Boyne  City  Harbor  -  on  the  southeast  end  of  Lake  Charlevoix  in 

Charlevoix  county  with  24  slips. 

Petoskey  Harbor  -  on  the  south  side  of  Little  Traverse  Bay, 

off  of  Lake  Michigan  with  70  slips. 

Harbor  Springs  -  a  natural  harbor  located  on  the  north  side 

of  Little  Traverse  Bay  with  54  slips. 

Mackinaw  City  Harbor  -  on  the  south  shore  of  the  Straits  of  Mackinac 

with  98  slips. 

St.  Ignace  Harbor  -  on  the  north  shore  of  the  Straits  of  Mackinac 

with  20  slips. 

Mackinac  Island  -  east  of  the  Mackinac  Straits  Bridge  in  Lake 

Huron  with  79  slips. 

The  topography  of  the  study  area  varies  from  a  hilly  region  with 
elevations  300-400  feet  above  the  lake  level  in  the  center  of  the  county 
to  a  broad  flat  plain  in  the  northern  reaches  rising  to  barely  20  feet 
above  the  lake  over  a  distance  of  one  to  two  miles  inland.  A  sharp  ridge 
60-80  feet  high  (100  feet  above  lake  level)  parallels  the  shoreline  from 
Good  Hart  to  Cross  Village  leaving  a  beach  area  100-500  feet  in  width. 
Along  much  of  that  beach  is  a  smaller  foredune  5-30  feet  high,  averaging 
100  feet  from  the  water.  North  of  Cross  Village  in  the  area  of  Sturgeon 
Bay  Point,  the  foredune  continues  but  behind  it  is  a  hilly  dune  region 
ranging  over  a  distance  of  a  half  mile  inland  before  the  elevation  reaches 
that  of  the  high  bluff.  Two  to  three  miles  north  of  Sturgeon  Bay  Point 
the  land  spreads  out  into  a  broad  level  lake  plain  sloping  up  to  20  feet 
above  lake  level  over  a  distance  of  one  to  two  miles.  The  land  gradually 
slopes  up  to  the  100  foot  elevation  over  a  distance  of  three  to  four  miles 
to  the  southeast. 
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Rock  indigenous  to  the  area  is  characterized  as  part  of  the  Bois 
Blanc  formation  and  is  composed  of  cherty  dolomite,  dolomite  limestone, 
and  limestone.  Glacial  action  has  scoured  and  molded  the  landscape, 
leaving  behind  moraine  surface  formations  and  surface  deposits  200  to 
400  feet  thick. 

Soil  types  in  the  study  area  vary,  although  for  the  most  part  they 
are  deep  (up  to  60  inches),  well  drained  and  sandy,  with  low  relief. 
Natural  drainage  is  directly  into  Lake  Michigan.  The  soils  are  of 
glacial  origin  and  have  some  clay  substratum. 

The  soils  in  the  area  surrounding  a  stretch  from  Good  Hart  to  Cross 
Village  have  medium  to  low  natural  fertility,  are  somewhat  droughty,  are 
subject  to  wind  erosion  in  areas  where  the  soil  is  exposed,  and  have  few 
limitations  for  most  recreational  uses.  The  soil  in  the  area  around 
Sturgeon  Bay  Point  is  shaped  into  active  sand  dune  formations.  The 
soils  have  low  natural  fertility  and  low  water  capacity.  They  are 
subject  to  severe  erosion  by  wind  action  if  the  vegetation  is  removed. 

The  soils  throughout  much  of  the  Wilderness  State  Park  are  poorly  drained 
and  of  an  organic  nature.  The  area  occupies  a  broad,  nearly  level,  lake 
border  area  of  organic  soils  with  low  sand  ridges  scattered  throughout. 

The  soils  have  low  natural  fertility.  The  area  is  well  suited  for 
wetland  wildlife. 

The  mean  water  surface  elevation  of  Lake  Michigan  (1900-1977)  is 
578.49  feet  International  Great  Lakes  Datum  -  1955  (IGLD-1955).  Temporary, 
seasonal,  and  long  term  variations  occur  due  to  changing  meteorological 
conditions  and  net  water  supply  to  the  lake.  The  direction  of  surface 
currents  along  the  northeast  shore  of  Lake  Michigan  is  from  south  to 
north.  The  direction  and  rate  of  flow  results  from  the  prc /ailing 
westerly  winds  coupled  with  the  general  flow  of  the  outlet  into  Lake 
Huron. 
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General  water  quality  problems  such  as  eutrophication,  soil  erosion, 
combined  sewer  overflows  and  oil  pollution,  are  not  known  to  exist  in  the 
study  area.  Analysis  of  lake  water  samples  taken  in  the  area  shows  the 
water  is  of  good  quality  and  unpolluted  (see  Supplement  I  of  the  EIS,  page 
1-1).  While  no  ground  water  study  has  been  performed  in  the  study  area, 
residents  report  that  in  general  the  availability  of  groundwater  in  Emmet 
County  is  adequate  and  of  good  quality  (post-1965  wells  average  approxi¬ 
mately  31  gallons  per  minute). 

Because  of  its  close  proximity  to  Lake  Michigan  the  study  area 
experiences  a  moderate  summer  climate.  In  winter  prevailing  westerly 
winds  blowing  over  the  lake  are  responsible  for  the  area’s  high  annual 
snowfall.  Severe  wind  storms  normally  occur  during  the  winter-spring 
period  but  are  not  uncommon  during  the  summer  months. 

The  study  area  is  covered  by  second  growth  forests  of  oak,  maple,  and 
pine,  pine  plantations,  aspen-birch  stands,  and  pole-sized  hardwoods.  In 
addition  to  large  tracts  of  state  and  national  forest,  about  27  percent  of 
the  county  is  farmland.  The  major  crops  are  wheat,  oats,  hay,  and  potatoes. 

Four  plant  species,  which  are  on  the  State  of  Michigan  list  of 
threatened  species,  are  found  in  scattered  groups  along  the  low  foredunes 
and  beaches  in  the  study  area.  These  include:  the  Pitcher's  thistle 
(Cirslum  pitcheri),  Lake  Huron  tansy  (Tanacetum  huronense),  thickspike 
wheatgrass  (Agropyron  dasystachyum) ,  and  Pumpelly's  bromegrass  (Bromus 
pumpellianus) .  No  animals  on  either  the  Federal  or  State  of  Michigan 
lists  of  threatened  or  endangered  species  are  known  to  be  in  the  study 
area. 


A  variety  of  terrestrial  and  aquatic  fauna  exist  in  the  study  area. 
In  the  Great  Lakes  Basin  Framework  Study  Subarea  2.4,  the  following 
wildlife  were  found  in  medium  to  high  densities:  white  tailed  deer 
(Odocoileus  virginianus) ,  cottontail  rabbit  (Sylvilagus  floridanus), 
ruffed  grouse  (Bonasa  umbellus),  gray  squirrel  (Sciurus  carollnensus) , 
fox  squirrel  (Sciurus  niger),  woodcock  (Philohela  minor),  mourning  dove 
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(Zenaidura  macroura),  muskrat  (Ondatra  zibethica),  mink  (Mustela  vison), 
beaver  (Castor  canadensis),  weasel  (Mustela  spp. ) ,  raccoon  (Procyon 
lotor) ,  skunk  (Mephitis  spp.),  opossum  (Didelphis  marsupialis) t  woodchuck 
(Marmota  monax),  crow  (Corvus  brachyrhynchos)  and  raptors.'*'  The  area  also 
lies  on  a  migration  corridor,  and  is  a  wintering  place  for  blue  geese 
(Chen  caerulescens) ,  snow  geese  (Chen  hyperborea)  and  dabbling  ducks. 

The  types  of  fish  found  in  the  waters  off  the  study  area  reflect  Lake 
Michigan's  cold  temperatures  and  excellent  water  quality.  Lake  trout 
(Salvelinus  namaycush),  brown  trout  (Salmo  trutta),  and  rainbow  trout 
(Salmo  gairdneri),  as  well  as  some  whitefish  (Coregonus  clupeaformis) , 
form  the  major  portion  of  the  local  fisheries.  Other  species  include; 
northern  pike  (Esox  lucius),  walleye  (St Lxostedlon  vitreum),  and  small 
mouth  bass  (Micropterus  dolomieui). 

Inland,  as  of  1975,  there  were  approximately  74  miles  of  trout 
streams,  and  one  intensively  managed  trout  lake.  There  were  no  inten¬ 
sively  managed  warm  water  fisheries  in  the  area.  No  offshore  spawning 
grounds  have  been  identified  in  the  area. 

INDIVIDUAL  SITE  DESCRIPTIONS 


Four  locations  within  the  study  area  were  investigated  as  possible 
sites  for  a  light-draft  harbor.  These  are.  Cross  Village,  Good  Hart, 
Sturgeon  Bay  Point,  and  near  Little  Sucker  Creek  within  the  Wilderness 
State  Park  (see  Figure  3).  Because  Cross  Village  was  authorized  as  the. 
site  for  the  recommended  harbor  in  the  1966  River  and  Harbor  Act,  the 
locations  of  the  other  nites  will  be  referenced  to  it.  The  following  site 
descriptions  are  to  provide  more  detailed  information  on  the  individual 
sites. 


‘'"Great  Lakes  Basin  Commission,  Great  Lakes  Basin  Framework  Study, 
Appendix  17,  1975. 


Cross  Village,  Michigan 


Cross  Village  is  located  on  the  south  shore  of  Sturgeon  Bay,  a  broad 
open  bay  near  the  northeastern  end  of  Lake  Michigan.  It  is  at  the  junction 
of  State  Highway  M-119  and  county  route  66,  an  ast-west  road  which 
intersects  U.S.  Highway  31,  13  miles  east  of  Cross  Village,  and  Interstate 
75,  6  miles  farther  east,  providing  a  direct  access  to  populated  areas  to 
the  south. 

Cross  Village  is  primarily  residential  in  character  with  several 
commercial  enterprises  .hat  cater  to  local  and  summer  transient  needs, 
including  a  restaurant,  gift  shop,  general  store,  and  post  office.  These 
facilities  are  within  walking  distance  of  the  recommended  harbor  site. 

The  village  is  developed  on  a  bluff  overlooking  Lake  Michigan.  Several 
secondary  paved  roads  intersect  in  the  village.  Michigan  Route  119  runs 
through  the  village  parallel  to  the  shoreline  along  a  winding  scenic 
route.  The  site  for  the  authorized  harbor  is  at  the  base  of  the  bluff 
below  the  center  of  the  village.  A  paved  road  runs  from  the  center  of  the 
village  to  the  site,  and  provides  access  to  the  Township  owned  lake 
frontage  which  is  used  as  a  swimming  beach  and  boat  launching  area.  The 
properties  to  either  side  of  the  Township  land  are  privately  owned. 

Distances  by  water  routes  to  harbors  closest  to  Cross  Village  are 
24  miles  to  St.  James  Harbor  on  Beaver  Island,  to  the  west;  22  miles  to 
Harbor  Springs,  to  the  southwest;  and  about  34  miles  to  Mackinaw  City 
Harbor,  to  the  northeast. 

A  breakwater  was  constructed  at  Cross  Village  under  a  Works  Progress 
Administration  program  in  1939  at  a  cost  of  $40,000.  The  breakwater  has 
since  deteriorated  to  a  point  where  it  no  longer  offers  protection  from 
rough  lake  conditions.  The  breakwater  (see  Figure  4)  was  of  stone-filled, 
timber  crib  construction  with  piling,  and  extended  from  the  shoreline 
about  250  feet  north,  thence  250  feet  north-northeast.  It  was  about 
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11  feet  wide  with  a  crest  elevation  approximately  6  feet  above  low  water 
datum.  Plans  called  for  constructing  a  concrete  cap  and  providing  riprap 
protection  along  the  lake  side  of  the  breakwater,  with  additional  riprap¬ 
ping  on  both  sides  of  the  structure  near  its  inner  end  and  along  the 
harbor  basin  shoreline  near  the  breakwater.  Neither  the  concrete  cap  nor 
the  riprap  protection  was  constructed.  Lack  of  riprapping  and  the  use  of 
untreated  timber  probably  aided  the  comparatively  rapid  deterioration  of 
the  breakwater. 

The  Northern  Michigan  Electric  Cooperative,  Inc.  has  an  easement  on 
the  township  park  property  allowing  them  access  to  Lake  Michigan  for  their 
cable  supplying  electric  power  to  Beaver  Island.  This  is  the  main  supply 
of  electricity  for  island  residents.  A  condition  of  the  easement  allows 
them  to  relocate  the  power  line  if  requested  by  an  agency  of  the  Federal 
government.  This  would  be  coordinated  during  actual  construction 
activities. 

Sediment  material  located  in  the  nearshore  zone  and  on  the  beach 
consists  primarily  of  a  mixture  of  gravel  and  sand,  with  sand  predomi¬ 
nating.  Analysis  of  sediment  samples  taken  at  the  recommended  harbor  site 
in  November  1979,  indicates  the  material  is  unpolluted  and  suitable  for 
beach  nourishment  or  open  water  disposal  (see  Supplement  I  of  the  EIS, 
page  1-6) . 

Littoral  drift  in  the  area  of  Cross  Village  is  predominantly  from 
southwest  to  northeast.  Due  to  the  deteriorated  state  of  the  existing 
harbor  structure,  littoral  material  has  passed  over  or  through  the  struc¬ 
ture  causing  the  material  to  settle  out  in  its  vicinity.  Accretion  has 
taken  place  southwest  of  the  harbor  and  has  promoted  the  formation  of  a 
well  developed  foredune  which  extends  several  thousand  feet  southwest  of 
the  harbor.  Erosion  from  wave  and  wind  action  has  removed  much  of  the 
wind  blown  material  that  had  accumulated  nearshore,  northeast  of  the  harbor. 
There  has  been  little  replenishment  of  the  material  that  has  been  lost. 
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Two  wetland  areas  are  located  on  the  recommended  site  for  the 
authorized  harbor  (see  Figure  4).  The  larger  area  is  located  approximately 
in  the  center  of  the  township  park  and  occupies  2.4  of  its  9  acres.  The 
second,  smaller  area  is  only  partially  on  township  property,  located  on 
the  eastern-most  boundary  of  the  park. 

The  National  Register  of  Historic  Places  (Fed.  Reg.,  Vol.  44,  No.  26, 

6  February  1979)  lists  no  National  Historical  sites  in  the  vicinity  of 
Cross  Village.  There  are  also  no  known  candidates  from  the  area  for 
inclusion  in  the  Register. 

The  recreational  focal  points  of  the  site  are  the  sand  beach,  which 
is  popular  for  swimming,  and  a  small  boat  launching  ramp.  A  launching 
ramp  was  built  in  1960  by  local  interests  at  a  cost  of  $800.  It  was  of 
plank  construction,  14  feet  wide  and  65  feet  long.  As  the  breakwater 
deteriorated,  sand  and  rock  were  placed  adjacent  to  the  ramp  as  protection 
for  boats  being  launched.  Fluctuating  lake  levels  often  prohibited  use 
of  that  ramp.  The  ramp  was  later  abandoned  and  replaced  with  a  portable 
version  that  can  be  adjusted  as  the  lake  levels  change.  However,  this 
ramp  is  still  not  usable  under  conditions  of  rough  weather. 

G  id  Hart,  Michigan 

Good  Hart  is  located  approximately  eight  miles  southwest  of  Cross 
Village  along  M-119.  The  area  is  accessible  by  an  east-west  gravel  road 
(Robinson  Road)  which  runs  into  U.S.-31  in  Pellston,  Michigan,  or  from  the 
north  or  south  along  M-119.  Designated  as  a  Scenic  Route,  M-119  is  a 
narrow  twisting  two  lane  black-top  road  which  runs  through  a  heavily 
wooded  area. 

The  proposed  harbor  site  encompasses  the  area  within  the  township 
park,  a  single  lot  with  about  150  feet  of  beach  frontage  surrounded  on 
both  sides  by  private  residences  of  considerable  value.  The  site  is 
located  approximately  one  mile  off  of  M-119  and  its  approach  is  partially 
over  a  narrow  gravel  road. 
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The  proposed  harbor  site,  by  water  routes,  is  38  miles  from  Mackinaw 
City  Harbor,  23  miles  from  St.  James  Harbor,  and  16  miles  from  Harbor 
Springs.  Tne  location  is  on  a  stretch  of  shoreline  forming  a  convex 
curve  into  Lake  Michigan  and  offering  little  natural  protection. 

There  are  no  commercial  facilities  on  the  park  site.  Services 
available  in  the  village,  about  one  mile  away,  consist  of  a  combination 
gas  station-grocery  store  and  two  antique  shops. 

The  township  park  has  a  flat  sandy  beach  area  150  feet  long  and 
50  feet  deep.  The  beach  runs  into  a  low  bluff  10-20  feet  high  which  i3 
backed  by  a  foredune  area  3 5—40  feet  wide.  Behind  the  foredune  area  is 
a  small  parking  and  picnic  area.  This  area  slopes  gently  upward  over  a 
distance  of  700  feet  until  it  reaches  a  steep  bluff  rising  another  40-60 
feet. 


The  lake  bottom  in  the  area  is  composed  of  gravel  and  has  a  shallow 
slope.  During  a  site  visit  by  Corps  of  Engineers'  personnel,  the  water 
in  the  area  was  observed  to  be  more  turbid  than  at  the  Cross  Village  site. 

Sturgeon  Bay  Point 

The  proposed  harbor  site  is  on  the  east  shore  of  Sturgeon  Bay 
Point,  approximately  five  miles  northeast  of  Cross  Village.  Access  to 
the  area  is  readily  available  along  several  county  roads  leading  west 
from  U.S.-31  and  1-75.  Access  to  the  site  is  along  a  1/2  mile  gravel 
road  off  of  Lake  Shore  Drive,  4  miles  northeast  of  Cross  Village,  or  a 
dirt  road  off  of  Sturgeon  Bay  Trail  as  it  turns  along  the  shoreline 
heading  north. 

Sturgeon  Bay  Point  is  a  prominent  feature  near  the  south  end  of 
the  bay.  The  proposed  site  is  on  an  undeveloped  beach  backed  by  a  low 
foredune  and  an  undulating  terrain  where  vegetation  has  trapped  wind 
blown  sand.  High  sand  dunes  provide  a  scenic  backdrop  to  this  region. 
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paralleling  the  general  shoreline  along  most  of  the  bay's  southern  shore. 
Many  of  these  dunes  reach  over  100  feet  in  height.  Large  areas  of  blowouts 
have  occured  in  the  dunes  where  the  stabilizing  vegetation  has  been 
disturbed  allowing  the  underlying  sand  to  erode  away  by  wind  action. 

The  site  is  located  on  State  land  within  the  Mackinaw  State  Forest. 

The  area  is  heavily  posted  against  camping  and  motor  vehicle  use;  however, 
the  beaches  are  used  for  hiking,  picnicking,  and  swimming.  This  area  has 
been  proposed  for  inclusion  within  the  Wilderness  State  Park  system. 

To  the  southwest  of  the  site  beyond  the  point  is  an  area  of  private 
residences  called  Cross  Village  Shores.  Within  a  mile  to  the  northeast  of 
the  site  are  additional  private  properties  and  the  Bliss  Township  Park. 

The  proposed  site,  by  water  routes,  is  34  miles  from  Mackinaw  City 
Harbor,  26  miles  from  St.  James  Harbor  and  27  miles  from  Harbor  Springs. 

The  Point  forms  part  of  a  wide  protected  bay.  Additional  protection  is 
provided  to  the  area  by  islands  to  the  west  and  Waugoshance  Point  to  the 
north. 

There  are  no  services  of  any  kind  at  the  site.  The  nearest  store  or 
restaurant  is  located  in  Cross  Village  five  miles  away.  The  nearest 
shopping  area  is  located  in  Mackinaw  City  approximately  20  miles  east  and 
north  of  the  site. 

The  area  is  a  wide  natural  bay  with  gravel  lake  bottom  and  sandy 
beach.  The  beach  varies  in  width  from  5  to  300  feet  from  the  waters  edge 
to  a  low  bluff  5-15  feet  high  which  roughly  parallels  the  shoreline. 

There  is  sparse  pioneer  type  vegetation  found  along  the  beach.  On  the 
eastern  side  of  the  site  is  a  low  poorly  drained  area  with  wetland  type 
vegetation.  The  area  behind  the  bluff  is  a  hilly  dune  region  extending 
east  one-half  mile  to  a  high  ridge  and  south  one  and  one-half  miles  to  a 
wetland  area  around  Wycamp  Lake. 
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Little  Sucker  Creek 


Little  Sucker  Creek  enters  Sturgeon  Bay  on  its  northeast  shore 
within  the  boundaries  of  the  Michigan  Department  of  Natural  Resources' 
Wilderness  State  Park.  The  park,  encompassing  7,505  acres,  is  located 
on  the  Straits  of  Mackinac  at  the  extreme  northern  tip  of  Michigan's 
lower  peninsula.  The  park  is  eleven  miles  west  of  Mackinaw  City,  along 
Wilderness  Park  Drive,  where  access  can  be  made  to  U.S.  Highway  31  and 
Interstate  75.  There  is  no  direct  access  to  the  proposed  site  which  is 
approximately  nine  miles  northeast  of  Cross  Village  along  the  shore.  A 
narrow  dirt  road  approaches  within  one-half  mile  of  the  site. 

The  proposed  site  is  34  miles  from  Mackinaw  City  Harbor,  28  miles 
from  St.  James  Harbor,  and  32  miles  from  Harbor  Springs.  This  site  is 
well  outside  of  established  cruising  routes,  and  involves  moving  through 
shallow,  shoal  and  rock  strewn  waters. 

There  are  no  facilities  or  services  of  any  kind  at  this  site.  A 
small  store  is  located  four  to  five  miles  from  the  site  on  Wilderness 
Park  Drive.  For  more  extensive  shopping  people  would  need  to  go  into 
Mackinaw  City. 

The  area  around  the  site  is  heavily  wooded  and  has  a  very  flat 
terrain.  There  is  a  narrow  beach  area  averaging  50  feet  in  depth. 

Inland  for  about  1/4  mile  is  a  fairly  extensive  wooded  wetland  area  of 
about  320  acres.  The  lake  bottom  is  shallow,  rocky,  and  contains  several 
extensive  aquatic  plant  beds.  The  area  is  used  for  fishing  and  is  a 
possible  spawning  site  for  several  fish  species,  as  well  as  a  resting 
stop  for  migratory  waterfowl. 

RECREATION 

Emmet  County  provides  opportunities  for  many  types  of  outdoor 
recreation  activities.  Three  percent  of  the  total  county  land  is  devoted 
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solely  to  recreation  (campgrounds,  tennis,  golf,  etc.)*  Forested  areas 
within  the  county  cover  62.0  percent  of  the  total  county  land  surface 
including  large  areas  within  Mackinaw  State  Forest  and  Wilderness  State 
Park.  These  areas  provide  additional  recreational  opportunities  for 
activities  such  as  hiking,  swimming,  and  hunting.  Emmet  County  has  272 
inland  water  bodies,  of  which  8  are  larger  than  200  acres.  There  are 
eleven  public  access  sites  on  inland  lakes  in  the  county.  Ninety-eight 
miles  of  streams  and  68  miles  of  Great  Lakes  shoreline  are  found  within 
the  county  borders.  There  are  also  three  recreational  boat  harbors 
along  the  shoreline  at  Petoskey,  Harbor  Springs,  and  Mackinaw  City. 

The  Mackinaw  State  Forest  has  a  public  campground  located  at  Wycamp 
Lake  which  served  an  estimated  450  campers  during  1979.  The  State  has 
property  available  in  Bliss  Township  at  Sturgeon  Bay  for  swimming  and 
picnicking.  Petoskey  State  Park,  outside  the  City  of  Petoskey,  has  one 
campground  with  90  campsites,  which  served  approximately  260,000  campers 
in  1978.  There  is  also  a  free  public  boat  ramp  to  Lake  Michigan  at  the 
campground.  Wilderness  State  Park  has  a  large  campground  of  210  camp¬ 
sites,  four  rustic  trail  cabins  for  use  by  the  public,  and  designated 
picnicking  areas  and  swimming  beaches.  Programs  consisting  of  movies, 
talks,  and  slide  shows  are  provided  by  the  park  naturalist.  Also  avail¬ 
able  are  trails  for  hiking  and  viewing  the  diverse  vegetation  and  animal 
life  within  the  park.  Hunting  and  fishing  are  also  permitted  within  the 
park  except  inside  a  designated  wildlife  refuge.  Over  150,000  people 
used  the  park's  services  in  each  of  the  years  from  1976-79. 

A  summer  outdoor  recreation  survey  performed  in  1977  by  the  Insti¬ 
tute  for  Social  Research  of  the  University  of  Michigan,  revealed  resi¬ 
dents  of  rural  Emmet  County  preferred  the  following  outdoor  activities 
ranked  in  order;  swimming,  motorboating,  fishing,  bicycling,  golf  and 
sail.ing  (tied),  and  tennis.  Emmet  County  is  well  equipped  to  respond  to 
residents  golf  and  tennis  needs  with  three  public  and  five  private  golf 
courses,  and  18  public  and  29  private  tennis  courts.  A  majority  of  these 
are  located  near  Harbor  Springs  and  Petoskey. 
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Non-summer  sports  are  also  popular  in  Emmet  County  as  they  have  an 
estimated  300  miles  of  snowmobile  trails  and  31  ski  runs  at  four  ski 
resorts.  These  are  Boyne  Highlands,  Kiwanis  Sports  Park,  Nub's  Nob,  and 
Petoskey  Winter  Sports.  As  of  September  1978,  Emmet  County  had  3,142 
watercraft,  2, 507  snowmobiles  and  291  off  road  vehicles  registered  with 
the  Secretary  of  State.  Non-summer  sports  ranked  by  their  popularity 
are  hunting,  snowmobiling,  fishing,  ice  fishing,  downhill  skiing,  and 
cross  country  skiing. 

HUMAN  RESOURCES 

In  general  the  populations  of  Emmet  County  and  surrounding  regions 
are  increasing.  Emmet  County  increased  its  population  by  24.3  percent 
during  the  10  year  period  between  1970  and  1980.  Within  the  counties 
themselves,  populations  of  the  larger  cities  such  as  Petoskey  and 
Harbor  Springs  have  slowly  decreased.  This  decrease  is  offset  by  the 
relatively  large  increase  in  populations  of  rural  townships  such  as 
Cross  Village,  Readmond,  Bliss,  Center,  and  McKinley  (17.3  percent, 

55.'/  percent,  24.6  percent,  15.0  percent,  and  52,1  percent,  respec¬ 
tively).  A  significant  portion  of  this  population  increase  is  in  the 
elderly,  60  years  old  or  over  group,  which  has  increased  at  more  than 
twice  the  rate  of  the  State.  Projections  of  population  trends  by  the 
Northwest  Michigan  Regional  Planning  Commission  indicate  the  population 
of  Emmet  County  would  increase  by  30  percent  between  1980  and  2000. 
Within  the  county  large  increases  are  expected  in  Cross  Village  and 
Center  Townships  and  especially  in  the  Harbor  Springs  area. 

Seventy  percent  of  Emmet  County's  housing  units  in  1970  were  year- 
round  dwellings;  of  these,  80  percent  were  occupied.  The  remaining 
housing  units  are  classified  either  seasonal  or  migratory.  Housing 
figures  for  1975  indicate  year-round  housing  units  increased  5  percent 
and  those  units  occupied  increased  by  15  percent.  Preliminary  1980 
census  data  indicate  substantial  Increases  in  the  number  of  housing 
units  between  1970  and  1980  in  Readmond  and  Cross  Village  Townships 


(43  percent  and  23.1  percent,  respectively).  Of  the  total  units  available 
in  those  townships  the  majority  are  vacant  (61.6  percent  in  Readmond  and 
70.2  percent  in  Cross  Village)  indicating  many  of  these  are  seasonal 
homes. 

Projections  indicate  that  public  school  enrollment  for  the  Charlevoix- 
Emmet  Intermediate  School  District  will  decline  between  the  1976-77  and 
1981-82  school  years.  This  trend  is  indicative  of  the  increase  of  older 
families  and  retirees  moving  to  the  area  and  the  loss  of  younger  adult 
family  members  from  the  region  due  to  limited  employment  opportunities. 

Emmet  County  has  experienced  high  unemployment  rates  during  the 
last  seven  years;  always  at  a  higher  rate  than  the  State  averages.  The 
county’s  unemployment  rate  is  the  result  of  basically  limited  year- 
round  employment  and  the  extensive  seasonal  nature  of  existing  employment 
opportunities.  Retail  services  in  Emmet  County  are  dependent  to  a  large 
part  upon  seasonal  tourist  trade  using  area  recreational  sites.  Existing 
community  services  are  oriented  primarily  toward  rural  residents;  which 
gear  up  for  sizable  influxes  of  seasonal  visitors. 

Health  care  in  Emmet  County  was  rated  very  favorably  by  area 
residents.  The  county  is  served  by  one  hospital,  two  nursing  care 
facilities  and  one  home  for  the  aged.  The  number  of  medical  care 
professionals  per  capita  is  significantly  higher  than  the  State  average, 
which  indicates  gradual  increases  in  population  would  not  overly  burden 
the  available  health  care  facilities  of  the  county. 

CONDITIONS  IF  NO  FEDERAL  ACTION  IS  TAKEN 

Study  Area 

Population  growth  in  the  study  area  is  expected  to  increase  at  a 
moderate  rate,  shifting  away  from  population  centers  such  as  Petoskey 
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and  Harbor  Springs  and  concentrating  in  the  more  rural  areas  of  townships 
like  Cross  Village  and  Center.  The  demand  for  second  homes  and  vacation 
retreats  is  a  contributing  factor  to  the  area's  growth.  However,  the 
greatest  pressure  on  the  area  will  be  the  demand  for  more,  recreational 
facilities  to  satisfy  the  needs  of  not  only  Emmet  County  but  large  popula 
tion  centers  throughout  the  State.  If  current  fuel  costs  and  economic 
conditions  continue,  this  demand  could  increase  as  people  seek  recreation 
close  to  home. 

An  increase  in  population  would  stimulate  a  corresponding  growth  in 
support  facilities  such  as  access  roads,  waste  disposal  facilities,  water 
systems,  medical  care,  schools,  police,  and  fire  protection,  needed  to 
provide  what  many  consider  to  be  basic  amenities. 

This  projected  growth  would  not  be  expected  to  occur  at  a  fast 
enough  rate  to  cause  significant  damage  to  the  areas  physical  environ¬ 
ment.  Localized  disruptions  and  land  use  changes  would  occur  in  small 
areas  as  vacant  farmland  or  forested  areas  are  developed.  Because  the 
majority  of  the  shoreline  in  the  study  area  is  built  up  with  private 
dwellings  or  is  in  public  ownership,  mostly  by  the  State,  little  new 
development  would  occur  in  those  areas.  Most  development  would  occur 
along  the  major  traffic  arteries  or  inland  in  the  more  open  farming 
areas. 

Two  recent  events  which  could  have  a  significant  effect  on  future 
development  in  ti."  study  area  are  the  passage  of  the  Sand  Dune  Protection 
and  Management  Act  of  1976  (Act  No.  222,  P.A.  1976)  and  the  application 
of  the  Little  Traverse  Conservancy,  Inc.  to  the  Land  Trust  Fund  for  funds 
for  the  State  of  Michigan  to  use  for  the  purchase  of  the  Sturgeon  Bay 
Dunes  area.  Under  the  1976  Act  the  Michigan  Department  of  Natural 
Resources  may  define  the  location  of  "sand  dune"  areas  in  the  State  to 
assure  their  wise  use  and  protection.  The  shoreline  from  Waugoshance 
Point  to  Cross  Village  has  been  designated  as  a  Series  II  Sand  Dune  Area, 
and  thus  commercial  or  industrial  use  of  sand  without  a  Department  of 


Natural  Resources  permit  is  prohibited.  Public  entities  would  be  prohibited 
from  extracting  sand  •  /  minerals  except  in  the  Interest  of  public  safety 
and  health  in  an  emergency  situation  resulting  from  a  natural  disaster. 

The  land  bid  by  Little  Traverse  Conservancy  reflects  the  interest  of 
many  private  and  State  groups  to  bring  the  remaining  privately  owned  land 
between  Wilderness  State  Park  and  the  Mackinaw  State  Forest  under  the 
control  of  the  Michigan  Department  of  Natural  Resources  to  preserve 
unique  dune  habitat  from  indiscriminate  abuses  by  off-road  vehicles  and 
excessive  hiking  and  camping.  The  area  would  be  included  in  the  Wilder¬ 
ness  State  Park. 

With  the  area  north  of  Cross  Village  reserved  for  recreational  uses, 
the  anticipated  population  growth  would  be  confined  to  areas  south  of 
Cross  Village  and  east  of  M-119.  Thus  the  amount  of  land  available  for 
recreational  purposes  in  those  areas  would  be  reduced. 

Site  Conditions 

Conditions  expected  to  occur  which  are  specific  to  Cross  Village  and 
Good  Hart  are  discussed  below.  No  changes  are.  expected  at  the  Sturgeon 
Bay  Point  and  Little  Sucker  Creek  sites  other  than  those  discussed  in 
general  for  the  study  area. 

Cross  Village 

The  existing  ruins  of  the  1939  Works  Progress  Administration  (W.P.A.) 
breakwater  at  Cross  Village  have  been  significant  in  the  past  in 
influencing  the  movement  of  littoral  material  and  causing  erosion  of  the 
shoreline  to  the  northeast;  however,  at  the  present  time  the  littoral 
environment  has  adjusted  to  the  structure  and  is  in  an  equilibrium  state, 
so  that  the  breakwater  waves  are  of  minor  influence  today.  The  wetlands 
on  the  Cross  Village  Township  Park  property  would  probably  increase  in 
size,  as  windblown  sand  accumulates  along  the  shore  and  alters  the  area's 
drainage  patterns. 
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The  park  would  continue  to  provide  opportunities  for  swimming  and 
picnicking.  The  boat  ramp  would  be  used  ss  weather  permits.  As  this  is 
the  only  launching  facility  in  the  study  area,  pressure  would  increase  to 
provide  safer  conditions  as  the  area's  population  increases. 

Good  Hart 


Demand  for  access  to  Lake  Michigan  could  create  pressure  for  up¬ 
grading  the  existing  facilities  at  Good  Hart.  However,  because  the  park 
area  is  limited  in  extent,  and  access  is  difficult  to  provide  on  a  larger 
scale,  there  is  little  potential  for  development  of  the  Good  Hart  property 
as  a  large  recreational  area. 


PROBLEMS  AND  NEEDS 

NEED  FOR  A  LIGHT-DRAFT  NAVIGATION  HARBOR 


A  preliminary  analysis  of  a  1977  mail  survey  of  registered  boaters  in 
Michigan,  performed  by  the  Michigan  Department  of  Natural  Resources, 
Waterways  Division,  indicated  an  estimated  demand  of  378  boat  slips  in 
Region  10,  a  ten  county  area  in  the  northwestern  portion  of  Michigan's 
lower  peninsula  in  which  the  study  area  is  located.  It  was  determined 
that  50  of  these  slips  could  be  accommodated  in  the  Cross  Village  area. 

A  final  analysis  of  the  data,  accomplished  in  1979,  indicated  the  Region  10 
demand  had  increased  to  518  boat  slips.  Accordingly,  the  number  of  slips 
to  be  provided  in  the  Cross  Village  area  was  increased  by  approximately 
50  percent  to  104.  The  demand  projections  for  the  Cross  Village  area  have 
been  verified  through  further  research  by  the  U.S.  Army  Corps  of  Engineers. 
A  more  detailed  explanation  of  the  demand  projections  can  be  found  in 
AppeviJix  B,  page  B-L4. 

Representatives  of  the  Michigan  Department  of  Natural  Resources, 
Waterways  Division,  have  indicated  no  future  development  is  planned  for 
harbors  under  their  jurisdiction  within  the  study  area.  In  addition, 


checks  of  Corps  of  Engineers  and  state  files  of  permit  applications 
revealed  no  plans  are  under  consideration  in  the  private  sector  for 
marina  construction  or  expansion.  Thus  if  the  projected  demand  in  the 
Cross  Village  area  is  to  be  filled,  a  new  harbor  would  be  required. 

A  harbor  in  the  vicinity  of  Cross  Village  would  also  provide  a 
desirable  base  for  the  ferry  operating  to  Reaver  Island.  A  trip  from  a 
harbor  at  this  location  is  both  shorter  and  over  a  less  exposed  route  than 
from  Charlevoix  Harbor.  The  shorter  distance  would  permit  scheduling 
additional  trips  to  accommodate  the  anticipated  increase  in  traffic  to 
Beaver  Island  and  would  provide  for  savings  in  transportation  costs. 

A  commercial  fishing  industry  was  at  one  time  based  at  Cross  Village. 
However,  when  the  1939  W.P.A.  breakwater  deteriorated,  the  operators  moved 
to  other  harbors.  Providing  a  harbor  in  the  vicinity  of  Cross  Village 
increases  the  potential  for  reestablishing  a  commercial  fleet  in  the  area. 
However,  the  success  of  any  commercial  fishing  industry  in  the  northern 
Lake  Michigan  area  is  dependent  on  the  development  of  a  self-sustaining 
fish  population.  The  Michigan  Department  of  Natural  Resources  (MDNR)  is 
currently  involved  in  litigation  to  determine  their  authority  to  manage 
these  fish  populations.  If  the  court  rules  the  MDNR  cannot  regulate  all 
types  of  fishing  in  the  area,  it  is  their  opinion  that  it  would  be  unlikely 
that  fish  populations  could  be  maintained  at  a  level  to  support  any  type 
of  commercial  fishing  enterprise, 

DIFFICULTIES  ATTENDING  NAVIGATION 


At  public  workshops  and  through  correspondence,  boating  enthusiasts, 
who  are  familiar  with  conditions  found  on  the  upper  area  of  Lake  Michigan 
in  the  vicinity  of  Little  Traverse  Bay,  Beaver  Island,  and  the  Straits  of 
Mackinaw,  have  indicated  a  need  for  a  harbor  ol  refuge  between  the  two 
closest  mainland  harbors  of  Mackinaw  City  and  Harbor  Springs  (61  miles 
apart).  Information  provided  describes  the  reach  of  Lake  Michigan  between 
Beaver  Island  and  the  Michigan  mainland  as  one  of  the  roughest,  most 
treacherous  sections  of  water  on  the  Great  lakes.  Of  particular  concern 


to  recreational  boaters  are  summer  storms  which  are  often  short  and  violent 
and  occur  with  little  warning. 

To  rill  the  need  for  a  harbor  of  refuge  in  this  area,  a  harbor  was 
built  at  St.  James  on  Beaver  Island  as  recommended  in  the  1943  Corps  of 
Engineers  report.  Coasts  of  the  Great  Lakes,  Harbors  of  Refuge  for 
Light-Draft  Vessels.  However,  experience  among  boaters  has  shown  that  a 
harbor  on  the  mainland  would  provide  several  advantages  over  the  island 
location.  Because  a  large  number  of  storms  in  this  area  originate  from  a 
westerly  direction,  operators  of  many  types  of  boats  in  the  waters  between 
Beaver  Island  and  the  mainland  find  it  difficult  to  reach  St.  James 
Harbor,  which  requires  traveling  into  the  wind.  in  addition,  there  is  a 
great  psychological  advantage  to  heading  inland  to  a  harbor  under  storm 
conditions  rather  than  out  into  open  water  searching  for  an  island  harbor 
which  is  not  visible  from  all  shore  locations  even  under  good  weather 
conditions.  j 

PUBLIC  CONCERNS 


On  6  December  1978  a  public  workshop  was  held  in  the  Cross  Village 
Township  Hall  and  was  attended  by  115  persons  representing  citizenry  of 
Cross  Village,  the  Corps  of  Engineers,  Michigan  State  Waterways  Commission, 
and  Congressional  and  Michigan  State  legislative  liaisons.  The  purpose  of 
the  workshop  was  to  solicit  public  views  on  the  proposed  light-draft 
vessel  harbor  at  Cross  Village,  Michigan.  In  general,  opinion  was  in 
favor  of  a  harbor  of  some  type  at  Cross  Village;  however,  there  was  much 
discussion  as  to  what  types  of  uses  were  to  be  allowed  in  the  harbor  and 
what  size  of  harbor  was  needed.  There  was  a  consensus  among  those  people 
present  that  the  authorized  harbor  design  be  altered  to  preserve  as  much 
of  the  township  swimming  beach  as  possible.  The  disposition  of  the 
material  left  in  the  ruins  of  the  W.P.A.  breakwater  at  Cross  Village  was 
also  questioned. 
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A  second  workshop  was  held  on  27  August  1980  in  the  Holy  Cross 
Community  Hall  at  Cross  Village.  The  workshop  was  attended  by  approx¬ 
imately  240  persons  representing  Federal,  State,  and  local  governments, 
local  residents,  and  interested  parties  from  adjacent  communities.  The 
majority  of  the  concerns  raised  dealt  with  social  and  economic  impacts  on 
the  area  which  might  result  from  building  a  harbor  at  Cross  Village. 

People  were  concerned  over  the  amount  and  type  of  development  which  might 
occur  and  any  effects  the  development  might  have  on  local  taxes.  Other 
concerns  expressed  were;  that  the  harbor  size  be  kept  as  small  as  possible, 
that  plans  be  looked  at  for  developing  a  harbor  for  refuge  purposes  only, 
that  the  swimming  beach  be  expanded  beyond  200  feet,  and  that  plans  for 
controlling  oil  spills  within  the  harbor  be  available.  It  was  decided 
another  workshop  would  be  held  in  the  near  future  to  present  more  details 
on  the  alternate  plans  at  Cross  Village,  Good  Hart  and  Sturgeon  Bay 
Point. 

On  13  November  1980  a  third  public  workshop  was  held.  The  meeting 
was  held  primarily  as  a  follow  up  to  the  27  August  meeting  to  present 
detailed  plans  of  the  three  harbor  locations  still  being  considered.  The 
sites  include  Cross  Village,  Good  Hart,  and  Sturgeon  Bay  Point.  Also 
presented  were  data  on  the  benefits  and  costs  associated  with  each  harbor 
plan  which  had  not  been  available  at  the  previous  workshop.  Approximately 
100  people  attended.  Most  citizens  in  attendance  appeared  to  favor  the 
harbor  at  Cross  Village,  however,  there  were  still  concerns  about  the  size 
and  commercial  aspects  of  the  harbor,  as  well  as  the  effects  on  the 
property  owners  adjacent  to  the  harbor  site. 

A  formal  public  meeting  was  held  on  16  June  1981  at  the  Holy  Cross 
Community  Hall  in  Cross  Village  following  the  distribution  of  the  draft 
Phase  1  General  Design  Memorandum  with  Environmental  Impact  Statement  to 
the  public.  The  meeting  was  attended  by  approximately  100  people.  The 
District  Engineer's  proposed  recommendations  for  a  harbor  for  light-draft 
vessels  at  Cross  Village  as  shown  in  the  draft  report  were  presented  and 
formal  public  statements  concerning  the  proposed  project  were  accepted. 
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The  concerns  raised,  again  centered  on  support  for  the  harbor  or  antici¬ 
pated  adverse  effects  on  the  local  small  town  environment  or  tax  base.  A 
new  concern  highlighted  at  this  meeting  was  the  loss  of  use  of  the  town¬ 
ship  park  during  construction.  Although  the  audience  was  mixed  in  their 
reaction  to  the  proposed  harbor,  the  majority  of  the  attendees  appeared  to 
favor  a  harbor  at  Cross  Village.  A  digest  of  the  meeting  can  be  found  in 
Appendix  D,  page  D-62. 

PROBLEMS,  OPPORTUNITIES,  AND  CONCERNS 

The  previous  sections  have  identified  a  need  for  a  harbor  for  light- 
draft  vessels  in  the  study  area.  Four  sites  have  been  investigated  as 
possible  locations  for  a  harbor.  Each  site  demonstrates  certain  problems 
which  would  make  it  difficult  to  build  a  harbor  at  that  site  or  oppor¬ 
tunities  that  would  appear  to  favor  building  the  proposed  harbor  at  that 
site.  Also,  local  residents  and  interested  agencies  and  groups  have 
voiced  certain  concerns  about  the  effects  resulting  from  building  a 
harbor  at  a  particular  site  which  need  to  be  addressed.  This  section 
lists  those  problems,  opportunities,  or  concerns  that  have  been  identified 
for  each  proposed  site. 

Cross  Village 

a.  A  2.4  acre  wetland  area  and  part  of  a  smaller  wetland  area  are 
located  on  the  site. 

b.  The  Lake  Huron  tansy  (Tanacetum  huronense).  Pitcher's  thistle 
(Cirsium  pitcheri),  and  thickspike  wheetgrass  (Agropyron  dasystachyum) 
have  been  identified  on  the  site.  These  plants  are  on  the  State  of 
Michigan's  list  of  threatened  plant  species. 

c.  The  site  is  located  near  established  commercial  developments, 
and  where  there  is  adequate  room  for  expanding  such  development. 

d.  The  site  is  reportedly  under  public  ownership. 
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e.  There  is  good  access  to  the  site. 

f.  Some  utility  services  are  available  and  others  may  soon  become 
available. 

g.  In  a  26  September  1979  letter  report  the  U.S.  Fish  and  Wildlife 
Service  requested  that  material  from  the  existing  breakwater  be  relocated 
to  form  new  fish  habitat. 

h.  If  dredged  materials  are  polluted  they  should  not  be  placed  in 
open  water  environments. 

i.  The  power  line  to  Beaver  Island  runs  through  the  proposed  site. 

j.  Area  residents  desire  a  swimming  beach  to  be  maintained  on 
township  property. 

k.  local  residents  have  expressed  the  desire  to  keep  the  narbor  as 
small  as  possible. 

l.  Concerns  expressed  by  local  residents  about  the  possible  effects 
of  the  harbor  on  the  town  include: 

(1)  the  cost  of  harbor  operation  to  local  taxpayers. 

(2)  whether  the  harbor  would  require  increased  police  and  fire 
protection. 

whe?  a  harbor  would  affect  property  taxes  in  th5  area, 
tr.  iSnip  residents  desire  to  retain  control  of  the  harbor 
growth  and  commercial  functions  within  the  harbor. 

(5)  what  facilities  would  be  made  available  for  sewage 
dispoi 

(6)  whetln  the  harbor  would  create  excessive  damage  to  roads 
due  to  increased  traffic. 

(7)  control  of  population  influx. 

(8)  control  of  commercial  expansion  in  the  village. 


(9)  the  cost  of  insurance  for  the  harbor. 

(10)  the  impact  of  construction  on  community  activities. 

m.  Local  citizens  also  expressed  a  desire  for  the  right  of  final 
approval  or  rejection  of  construction  of  the  harbor. 

Good  Hart 


a.  Sufficient  public  land  for  the  proposed  harbor  does  not  exist  at 
this  site.  The  purchase  of  additional  private  property  by  the  State  or 
local  governments  would  be  required  to  construct  a  harbor. 

b.  There  is  little  natural  protection  from  lake  storms  in  the  area. 

c.  Access  to  the  project  site  is  poor. 

d.  There  are  no  commercial  facilities  (grocery  stores,  restaurants, 
etc.)  at  the  site  and  no  available  land  nearby  for  development  of  such 
facilities. 

e.  The  shoreline  terrain  is  not  conducive  to  constructing  large  on¬ 
shore  facilities. 

f.  A  Michigan  threatened  plant  species,  the  Lake  Huron  tansy 
(Tanacetum  huronense) ,  is  found  at  the  site. 


Sturgeon  Bay  Point 

a.  The  proposed  site  is  on  potentially  unstable  sand  dune  topography 
*  The  area  is  highly  scenic  and  largely  unspoiled  by  human  activity 
c.  There  are  no  commercial  facilities  in  the  immediate  area. 


d. 


Sufficient  public  land  is  available  for  the  project. 
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e.  There  is  a  high  degree  of  natural  protection  from  wind  and  wave 
action  provided  by  islands  and  other  geographical  features. 

f.  Three  plant  species  on  the  Michigan  threatened  species  list  are 
found  on  the  site:  Lake  Huron  tansy.  Pitcher's  thistle,  and  thickspike 
wheatgrass. 

Little  Sucker  Creek 


a.  This  site  is  out  of  the  normal  cruising  routes  used  by  recrea¬ 
tional  boaters. 

b.  The  area  is  located  in  shallow,  shoaled  and  rock  strewn  waters. 

c.  Extensive  marsh  areas  along  the  shoreline  provide  good  spawning 
habitat  and  waterfowl  resting  areas. 

d.  Access  to  the  site  is  poor. 

e.  There  are  no  commercial  facilities  in  the  area. 

MANAGEMENT  MEASURES 

Management  measures  as  used  in  this  section  are  alternative  means, 
structural  or  nonstructural,  which  are  capable  of  meeting  the  needs  of  the 
study  area  or  answering  concerns  raised  by  interested  parties  as  stated  in 
the  previous  section.  Various  combinations  of  these  measures  will  be  made 
to  form  alternative  plans  during  the  plan  formulation  stage  of  the  study. 

The  expressed  need  of  the  study  area  is  for  a  harbor  to  provide 
berthing  areas  for  permanent  and  transient  recreational  craft,  to  provide 
refuge  under  adverse  weather  conditions,  and  to  provide  a  base  of  opera¬ 
tions  for  commercial  fishing  enterprises  and  a  ferry  servicing  Beaver 
Island.  This  can  be  accomplished  through  the  provision  of  structural 
measures  including  the  following  items. 


a.  Breakwaters.  Jo  provide  an  area  protected  from  wind  and  wave 
action,  offshore  breakwaters  would  be  used.  Breakwaters  could  be  rubble- 
mound,  steel  sheet  piling,  or  steel  cell  construction,  or  any  combination 
of  these  types. 

b.  Channels.  Access  both  to  the  harbor  and  to  docking  areas  within 
the  harbor  would  need  to  be  dredged.  The  depths  and  widths  of  these 
channels  would  need  to  accommodate  the  largest  craft  anticipated  to  be 
using  the  harbor. 

c.  Anchorage.  Temporary  refuge  from  storms  would  be  provided  by  an 
anchorage  area  to  allow  boats  to  moor  in  the  calmer  waters  inside  the 
breakwaters.  The  anchorage  would  be  as  small  as  possible  to  keep  the 
harbor  size  to  a  minimum,  would  be  separate  from  the  channels  to  avoid 
blocking  craft  berthed  at  or  trying  to  reach  the  dock  facilities,  and  would 
need  to  accommodate  the  largest  vessel  anticipated  to  use  the  harbor. 

d.  Berthing  Areas.  Because  all  anticipated  uses  are  not  thought  to 
be  compatable,  separate  berthing  areas  would  be  required  for  recreational 
craft,  commercial  fishing  vessels,  and  the  Beaver  Island  ferry. 

e.  Launching  Ramp.  A  small  boat  launching  ramp  would  be  provided  to 
handle  trailerable  boats  which  make  up  a  large  part  of  the  boating  demand. 

f.  Shore  Facilities.  Support  facilities  would  be  required  to 
facilitate  boating  activities.  These  would  include  adequate  parking 
areas,  availability  of  fuel  supplies,  sanitary  facilities  for  people,  and 
pumpout  facilities  for  boats. 

The  harbor  would  be  located  on  the  Michigan  mainland  within  a  30  to  40 
mile  cruising  range  from  harbors  located  at  either  Harbor  Springs,  Michigan, 
or  Mackinaw  City,  Michigan.  Four  potential  sites  located  in  that  area  are; 
Cross  Village,  Michigan;  Good  Hart,  Michigan;  Sturgeon  Bay  Point  in  the 
Mackinaw  State  Forest;  and  Little  Sucker  Creek  in  the  Wilderness  State 
Park. 
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Dredging  activities  would  necessitate  a  means  of  disposing  of  the 
dredged  material.  Alternative  measures  to  accomplish  this  include  upland 
disposal,  open  water  disposal,  or  the  use  of  the  material  for  beach 
nourishment. 

The  local  residents  have  indicated  they  would  like  a  swimming  beach 
maintained  on  township  property  at  Cross  Village.  To  accomplish  this,  the 
harbor  layout  could  be  shifted  to  one  side  of  the  property,  the  breakwater 
alignment  adjusted  to  leave  as  large  an  area  as  possible  for  a  swimming 
beach,  additional  beach  area  could  be  built  up  through  the  use  of  dredged 
material,  or  some  combination  of  these  measures  could  be  used. 

A  harbor  located  at  Cross  Village  would  necessitate  the  removal  of  the 
ruins  of  the  1939  Works  Progress  Administration  breakwater.  This  would 
require  disposal  of  the  timber  portions  of  the  breakwater.  The  stone 
material  could  be  disposed  of  in  an  offshore  or  upland  disposal  site  or 
reused  in  one  of  two  ways.  First,  it  could  he  used  as  fill  material  for 
the  proposed  breakwater.  Second,  the  material  could  be  deposited  in  small 
reefs  offshore  to  be  used  as  fish  habitat.  This  second  measure  would 
require  the  material  to  be  deposited  in  such  a  manner  that  it  would  not  be 
a  hazard  to  navigation. 

Local  residents  of  the  Cross  Village  area  have  repeatedly  expressed 
concerns  over  local  control  of  a  harbor.  They  are  concerned  that  they 
retain  control  of  what  commercial  operations  are  allowed  in  the  harbor  and 
retain  the  final  approval  or  denial  of  the  construction  of  the  harbor.  The 
State  of  Michigan  Department  of  Natural  Resources  would  be  the  local 
sponsor  of  the  project.  Under  the  items  of  local  cooperation  it  is  the 
responsibility  of  the  local  sponsor  to  provide  the  necessary  lands  for  the 
project.  The  land  must  first  be  obtained  from  the  Cross  Village  Township, 
which  is  reportedly  the  present  owner,  it  is  up  to  these  two  groups  to 
work  out  the  arrangements  for  providing  the  items  of  local  cooperation. 

Several  concerns  oi  the  local  residents  of  the  Cross  Village  area  deal 
with  sociological  impacts  ol  a  harbor;  what  effect  would  the  harbor  have  on 
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the  growth  and  economy  of  the  area.  It  la  ultimately  the  responsibility  of 
the  local  governments  to  plan  for  and  manage  their  own  progress.  The  Emmet 
County  Zoning  Ordinance,  adopted  on  24  August  1972  under  Act  183,  Public 
Acts  of  1943  of  the  State  of  Michigan,  gives  the  county  government  certain 
regulatory  powers  for  those  portions  of  Emmet  County  lying  outside  the 
limits  of  incorporated  cities  and  villages.  The  requirements  of  the 
ordinance  are  administered  by  a  County  Zoning  Administrator  who  sees  to  it 
that  all  new  buildings  and  any  changes  in  the  use  of  existing  structures 
conform  to  the  ordinance.  Residents  have  the  opportunity  for  participation 
in  the  regulatory  process  by  means  of  amendments  to  the  ordinance  or  by 
appealing  rulings  of  the  Zoning  Administrator  to  a  Board  of  Appeals. 

INVESTIGATIONS 

INVESTIGATIONS  USED  FOR  PHASE  1  GDM  STUDIES 

This  Phase  I  General  Design  Memorandum  reexamines  the  authorized 
project  and  looks  at  alternative  sites  for  a  proposed  harbor.  It  investi¬ 
gated  alternative  harbor  designs,  wave  studies,  littoral  movement,  prelimi¬ 
nary  cost  estimates,  recreational  demand,  and  an  environmental  analysis 
including  the  suitability  of  dredged  material  disposal  sites.  Also  looked 
at  were  the  impacts  of  the  harbor  on  existing  communities  and  on  future 
development  within  the  study  area. 

Field  Surveys.  Soundings  were  taken  at.  200-foot  intervals  for  the 
proposed  sites  at  Cross  Village,  Good  Hart,  and  Sturgeon  Bay  Point,  The 
soundings  were  used  to  determine  the  relative  co  s  for  harbor  structures 
and  to  determine  the  amount  of  dredging  which  wouLd  be  required  (see 
Appendix  A,  Design  Analysis). 

Several  trips  were  made  to  the  study  area  by  personnel  of  the  Corps  of 
Engineers,  Michigan  Department  of  Natural  Resources,  and  U.S.  Fish  and 
Wildlife  Service  to  investigate  the  environmental  settings  of  the  alterna¬ 
tive  locations.  The  information  obtained  on  these  trips  is  found  in  the 
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section  titled  "Description  of  the  Study  Area"  and  in  the  Environmental 
Impact  Statement. 

Technical  Studies.  The  hydrography,  wave  action,  and  littoral  movement 
of  the  proposed  sites  at  Cross  Village,  Good  Hart,  and  Sturgeon  Bay  Point 
were  analyzed.  This  information  was  used  to  determine  harbor  breakwater 
layout  and  size.  Quantities  of  material  needed  for  construction  of  the 
breakwaters  were  estimated  and  a  first  cost  estimate  obtained.  This  infor¬ 
mation  is  presented  in  Appendix  A  —  Design  Analysis. 

Social  Studies.  An  examination  of  the  human  resources  of  the  study 
area  including  population,  housing,  employment,  education,  health  care,  and 
emergency  services  was  performed.  Also  examined  were  area  land  use  and 
recreational  opportunities  provided  in  the  study  area.  This  information  is 
presented  in  detail  in  Appendix  C  —  Human  Resources. 

Economic  Studies.  Studies  of  recreational  boating  activity  in  the 
Cross  Village  area  were  updated  in  1980.  The  boating  data  was  tabulated  by 
the  number,  length,  and  type  of  vessel  expected  to  use  a  harbor  at  Cross 
Village.  Personal  contact  with  area  residents  and  businessmen  revealed 
information  on  navigation  difficulties  in  the  Cross  Village  area,  vessel 
damage,  and  potential  economic  benefit  to  the  Cross  Village  community. 
Potential  benefits  due  to  commercial  and  recreational  fishing,  and  reloca¬ 
tion  of  the  Beaver  Island  Ferry  to  the  study  area  were  developed  through 
contacts  with  key  Federal,  state,  and  local  agencies,  and  commercial 
interests.  The  information  was  used  in  performing  a  benefit  to  cost 
analysis  of  the  proposed  sites.  Detailed  information  can  be  found  in 
Appendix  B  —  Economic  Studies. 

Water  Quality  and  Sediment  Sampling.  Water  quality  and  bottom  sediment 
samples  were  taken  at  the  authorized  site  on  November  9,  1979.  Samples 
were  subsequently  sent  for  laboratory  testing  and  found  to  be  uncontaminated 

(see  Supplement  I  of  the  E1S,  page  1-1). 


Cultural  Resource  Report.  An  archaeological  and  historical  recon¬ 
naissance  study  was  performed  at  the  Cross  Village  site  to  identify  any 
sites  of  historic  or  cultural  importance.  The  study  involved  a  walk-over 
survey,  a  record  search  for  reported  sites,  a  search  for  historical  refer¬ 
ences  and  selected  shovel  testing.  A  draft  report  has  been  coordinated 
with  the  State  of  Michigan  Historic  Preservation  Officer. 

Soil  Borings.  Ten  soil  borings  were  taken  in  the  vicinity  of  the 
authorized  harbor  site  at  Cross  Village  in  July  1979.  The  results  are 
shown  in  Supplement  It  of  the  Environmental  Impact  Statement. 

Public  Workshops  and  Meetings.  As  discussed  earlier,  three  public 
workshops  and  a  formal  public  meeting  were  held  at  Cross  Village,  Michigan, 
to  obtain  views  and  concerns  of  local  residehts,  both  permanent  and  seasonal, 
and  input  from  governmental  entities  at  all  levels.  The  dates  of  the 
meetings  were  6  December  1978,  27  August  1980,  13  November  1980,  and  16 
June  1981. 

FUTURE  INVESTIGATIONS 

More  detailed  surveys  and  subsurface  exploration  will  be  required 
during  subsequent  steps  in  the  post  authorization  planning  process  (Phase  II 
General  Design  Memorandum,  Plans  &  Specifications)  to  arrive  at  a  final 
harbor  design.  Also,  during  these  subsequent  steps,  a  detailed  real 
estate  study  will  be  required  to  accurately  designate  property  boundaries 
required  for  the  project.  As  a  result  of  coordination  with  the  State  of 
Michigan  Historic  Preservation  Officer,  a  detailed  historical/architectural 
study  is  to  be  performed  in  the  Cross  Village  area.  Methods  of  wastewater 
treatment  and  the  effects  of  area  growth  on  water  supplies  will  also  be 
studied  further. 


PLAN  FORMULATION  AND  EVALUATION 


FORMULATING  A  PLAN 

Plan  formulation  is  a  subjective  process  by  which  a  plan  is  developed 
which  provides  the  best  uses  or  combination  of  uses  of  water  and  land 
resources  to  meet  the  identified  needs  of  the  project  area,  yet  is  consis¬ 
tent  with  the  scope  of  investigations  permitted  under  the  study  authority. 
This  process  involves  identification  and  development  of  alternative  plans, 
the  evaluation  and  comparison  of  these  plans  and  their  impacts,  and  the 
selection  of  the  plan  that  best  satisfies  the  National  objectives  and 
planning  objectives  of  the  study. 

PLANNING  OBJECTIVES 

Planning  objectives  are  the  National,  state,  and  local  water  and 
related  land  resource  management  needs  specific  to  a  given  study  area  which 
provide  general  guidelines  for  formulating  project  plans.  The  planning 
objectives  are  identified  from  an  analysis  of  the  problems,  needs,  concerns 
and  opportunities  within  the  area. 

The  overall  purpose  or  goal  of  water  and  land  resource  planning  is  to 
promote  the  quality  of  life  through  the  attainment  of  two  national  objec¬ 
tives  of  enhancing  Natic  .a I  Economic  Development  (NED)  and  Environmental 
Quality  (EQ). 

National  economic  development  is  enhanced  by  increasing  the  value  of 
the  Nation's  output  of  goods  and  services  and  improving  National  economic 
efficiency. 

The  quality  of  the  environment  is  enhanced  by  the  management  conser¬ 
vation,  preservation,  creation,  restoration,  or  improvement  of  the  quality 
of  certain  natural  and  cultural  resources,  and  ecological  systems. 
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In  addition  to  the  National  objectives  regarding  National  Economic 
Development  (NED)  and  Environmental  Quality  (EQ),  the  following  planning 
objectives  have  been  identified: 

a.  To  improve  recreational  boating  opportunities  on  northeastern 
Lake  Michigan  in  the  vicinity  of  Cross  Village,  Michigan,  during  the 
1985-2035  period  of  analysis. 

b.  Contribute  to  navigation  safety  of  light-draft  vessels  on  north¬ 
eastern  Lake  Michigan  in  the  vicinity  of  Cross  Village,  Michigan,  during 
the  1985-2035  period  of  analysis. 

c.  To  enhance  light-draft  commercial  navigation  on  northeastern  Lake 
Michigan  in  the  vicinity  of  Cross  Village,  Michigan,  during  the 
1985-2035  period  of  analysis. 

d.  To  enhance  recreational  and  commercial  sport  fishing  opportun¬ 
ities  on  northeastern  Lake  Michigan  in  the  vicinity  of  Cross  Village, 
Michigan,  during  the  1985-2035  period  of  analysis. 

e.  To  preserve  wetlands  at  Cross  Village  Township  Park  for  their 
beneficial  effects  on  wildlife  during  the  1985-2035  period  of  analysis. 

f.  To  preserve  a  swimming  beach  at  Cross  Village  Township  Park  for 
use  by  local  residents  and  vacationers  during  the  1985-2035  period  of 
analysis. 

PLANNING  CONSTRAINTS 

As  plans  are  formulated  to  meet  the  needs  and  opportunities  of  the 
study  area,  certain  constraints  or  limitations  arise  which  narrow  the  range 
of  alternatives  which  can  be  used.  These  limitations  include: 
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a.  The  project  location  should  comply  with  the  spacing  requirements 
recommended  in  the  1943  Corps  of  Engineers'  report  on  Harbors  of  Refuge 
for  the  Great  Lakes  (30-40  miles  distance  between  the  harbors). 

b.  The  annual  maintenance  dredging  required  by  any  selected  plan 
should  be  minimized. 

c.  Adverse  impacts  on  the  area's  ecosystem  should  be  minimized. 

d.  Development  at  the  Cross  Village  site  is  limited  by  the  land 
presently  available  in  public  ownership. 

FORMULATION  AND  EVALUATION  CRITERIA 

A  standard  set  of  criteria  was  adopted  to  permit  a  fair,  objective 
appraisal  of  the  merits  and  disadvantages  of  various  alternatives.  Such 
criteria  come  under  the  following  headings:  technical,  economic,  and 
environmental. 

Technical  criteria  require  that  the  dimensions  of  the  selected  plan  be 
such  as  to  accommodate  safe  access  by  expected  users,  safe  traffic  move¬ 
ments  in  both  the  harbor  and  the  lake,  and  provide  for  continuing  usage  in 
the  future.  The  selected  plan  must  also  permit  unrestricted  access  to 
berthing  and  anchorage  areas  to  fit  the  existing  or  expected  fleet  of 
recreational  water  craft  normally  using  this  area  of  the  Great  Lakes. 

Economic  criteria  require  that  tangible  benefits  for  the  overall 
project  should  exceed  project  costs.  The  scope  of  development  must  be  such 
that  the  benefits  exceed  project  costs  to  the  maximum  extent  possible 
(max:r.uri  net  benefits).  The  costs  of  alternative  plans  of  development  are 
baseu  o’  current  prices,  the  adopted  50-year  period  of  economic  analysis, 
and  an  interest  rate  of  3-1/4  percent.  An  interest  rate  of  3-1/4  percent 
is  in  accordance  with  the  provisions  of  Section  80(b)  of  the  1974  Water 
Resources  Development  Act  since  ^he  Michigan  Department  of  Natural  Resources 
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certified  its  willingness  to  assure  the  requirements  of  local  cooperation 
on  21  April  1969. 

Environmental  criteria  involved  require  the  identification  of  forms  of 
aquatic  life  and  wildlife  which  might  be  endangered  by  a  plan's  imple¬ 
mentation,  a  minimal  disruption  of  an  area's  natural  resources,  avoidance 
of  plans  with  severe  social  impacts,  and  use  of  measures  in  the  selected 
plan  to  protect  or  enhance  existing  environmental  values. 

PLANS  CONSIDERED 

Preliminary  Evaluations  and  Conclusions 

During  the  preparation  of  the  preliminary  Phase  I  General  Design 
Memorandum  (Stages  1  and  2)  several  alternative  harbor  configurations  were 
evaluated  for  the  area  near  the  Cross  Village  site.  The  plans  involved 
combinations  of  rubblemound  or  steel  sheet  pile  cellular  breakwaters,  earth 
dikes  with  riprap  protection,  and  excavated  inland  basins.  The  suggested 
plans  are  shown  in  Figures  5  thru  9. 

Further  investigation  during  the  more  detailed  planning  studies 
(Stage  3)  indicated  that  only  Plans  1A  and  IB,  which  are  similar  to  the 
recommended  and  authorized  plans,  would  merit  further  study.  Plans  2A 
and  2B  did  not  take  into  account  the  environmental  resources  of  the  study 
area  and  would  have  adversely  disrupted  the  wetland  areas  at  the  site. 
Analysis  of  the  cost  data  of  Plans  3A,  3B,  4A,  4B,  and  5  indicated  that 
they  were  not  economically  viable  plans.  In  addition,  the  local  sponsor 
indicated  funds  were  not  available  for  purchase  of  additional  lands 
beyond  that  which  is  available  at  the  Cross  Village  Township  Park. 

In  an  effort  to  determine  if  Cross  Village  is  still  the  best  location 
for  a  harbor  for  light-draft  vessels,  four  sites  were  evaluated  during  the 
Stage  3  planning  process.  After  an  initial  investigation  of  the  resources. 


Cross  Village  Harbor 


5  r- 

i  "o 

<  c 

g  « 

s  < 


O  V) 

w  c 

uj  rs 

q  — 

O. 


r-  _ 

?  li_ 


cr»  cr> 

^  + 

i .  i 


i/Z 


.  \  ^  ^ 

O  /  'SJh, 


•a 
a  v 
c  v> 
*S  o 

2  S' 

o 

X  u 
iu  a. 


CD 

5 

<u^. 

i— 

-Si 

-Q 

rtJ 

•r- 

-O 

CD 

■o  c 

3 

U 

-C  o 

L- 

-D 

tuy 

i- 

S- 

(O  « 

o 

fC  • 

a)  uu 

XJ 

t —  c 

3  O 

■o  X) 

c 

r—  *r- 

c  c 

3 

r—  «P 

(O  (O 

o 

£ 

0)  rO 

u  c 

■o  <r  • 

CD 

•r“ 

JZ  jO 

c  •  c 

3  <  O 

r— 

■*-*  g 

O  — '  ‘f~ 

JD 

•r~  O 

E  +-> 

-C) 

5  <•> 

O.  (B 

3 

■o  ' 

(U  rt)  c 
r—  S-  *r- 

c  >» 

3  « — 

J3  1  J3 

J3  O.  E 

r— * 

O  C- 

3  •!-  O 

e:  o 

OC  S-  O 

48 


Cross  Village  Harbor 

PRELIMINARY  PHASE  I  GENERAL 


Cross  Village  Harbor 

PRELIMINARY  PHASE  I  GENERAL 


Cross  Village  Harbor 

PRELIMINARY  PHASE  I  GENERAL 


problems,  and  opportunities  presented  by  each  of  the  sites,  it  was  deter¬ 
mined  the  site  near  Little  Sucker  Creek  in  the  Wilderness  State  Park  was 
not  feasible  and  did  not  warrant  further  study. 

The  Wilderness  State  Park  is  operated  by  the  Michigan  Department  of 
Natural  Resources.  The  park,  as  indicated  by  its  name,  has  a  limited 
number  of  developed  facilities,  providing  instead  a  recreational  experience 
based  an  enjoyment  of  the  forest  resources  in  a  natural  state.  The  proposed 
site  on  the  southwest  border  of  the  park  is  well  outside  established 
cruising  routes,  requiring  boaters  to  detour  from  their  probable  trip 
routes  to  replenish  supplies,  rest,  or  seek  refuge.  The  shallow  water  in 
the  vicinity  is  rocky  and  shoaled,  and  therefore  not  well  suited  for  a 
harbor.  Extensive  marsh  habitat  providing  spawning  and  resting  areas  for  a 
wide  variety  of  wildlife  would  be  disrupted  by  development  as  would  exten¬ 
sive  forest  areas  as  they  were  cleared  for  access  and  shore  facilities. 

These  factors  considered,  the  proposed  site  is  not  suitable  for  the  purpose 
of  a  light-draft  vessel  harbor. 

The  remaining  three  sites.  Good  Hart,  Cross  Village,  and  Sturgeon  Bay 
Point  exhibited  enough  potential  for  meeting  the  planning  objectives  to 
warrant  additional  study.  Discussions  with  local  residents,  the  Michigan 
Department  of  Natural  Resources,  and  other  state  and  Federal  agencies 
resulted  in  a  proposed  harbor  plan  for  each  site. 

Description  of  Detailed  Plans 

Three  alternative  plans  of  the  layout  of  general  navigation  facilities 
(breakwaters,  anchorage,  and  channels)  necessary  to  accommodate  the  antici¬ 
pated  recreational  and  commercial  boating  demand  of  the  area  are  analyzed 
in  this  report.  The  three  plans  are  listed  below. 


Alternative  1:  Cross  Village,  Michigan,  modified  plan  (Figure  10) 


Alternative  2:  Good  Hart,  Michigan  (Figure  11) 

Alternative  3s  Sturgeon  Bay  Point  (Figure  12) 

As  shown  in  Figures  10-12,  tho  structural  alternatives  consist  of  totally 
rubblemound  breakwaters  of  lengths  and  orientations  sufficient  to  enclose  a 
two  acre  anchorage  area,  access  channels,  and  a  berthing  area  which  can 
accommodate  up  to  104  small  recreational  craft,  commercial  fishing  boats, 
and  a  passenger  and  car  ferry  operation.  The  breakwater  dimensions  and 
orientations  have  been  designed  to  limit  the  wave  height  at  the  recreational 
boating  docks  to  1.5  feet.  The  access  channel  is  a  minimum  of  140  feet 
wide  and  12  feet  deep  outside  the  breakwaters  and  10  feet  deep  within.  The 
anchorage  area  is  also  10  feet  deep.  Depths  and  widths  of  the  proposed 
harbor  channels  and  the  depths  of  the  anchorage  area  are  based  on  guidelines 
presented  in  the  Coastal  Engineering  Research  Center  (CERC)  Special  Report 
No.  2  of  December  1974  using  the  dimensions  of  the  vessels  Beaver  Islander 
and  South  Shore.  These  vessels,  operated  by  the  Beaver  Island  Boat  Company, 
are  the  largest  boats  expected  to  use  the  harbor.  A  concrete  walkway  and  a 
safety  handrail  would  be  placed  along  the  crest  of  rhe  breakwaters  to 
facilitate  recreational  fishing. 

Alternative  1  (Figure  10)  is  a  modification  of  the  Authorized  Plan  at 
Cross  Village.  The  modifications  reflect  concerns  expressed  by  local 
interests,  changes  in  offshore  topography  caused  by  wind  and  wave  actions, 
an  increase  in  the  number  of  boat  slips  required  to  meet  existing  demand  in 
the  area,  changes  in  construction  techniques,  and  attempts  to  preserve 
unique  environmental  characteristics  of  the  area.  These  changes  are 
described  under  the  section  titled,  "Departures  From  Authorized  Project". 

In  addition  to  the  technical  features  listed  above  which  pertain  to 
all  three  alternatives,  there  are  several  aspects  of  Alternative  1  that  are 
unique  to  that  plan.  A  wetland  area  on  the  property  has  been  defined  and 
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recommended  plans  for  shore  facilities  designed  around  it  to  preserve  wildlife 
and  aesthetic  values.  To  respond  to  the  requests  of  the  local  residents  it 
is  recommended  that  the  swimming  area  be  expanded  by  moving  the  location  of 
the  east  breakwater  and  built  up  with  the  use  of  clean  dredged  sand.  The 
usable  rock  material  from  the  existing  Works  Progress  Administration  break¬ 
water  would  be  disposed  of  in  such  a  manner  as  to  develop  new  fish  habitat 
near  the  harbor  to  enhance  recreational  fishing. 

IMPACT  ASSESSMENT 

Impact  assessment  is  primarily  an  objective  analysis  conducted  to 
identify,  describe,  and  where  possible,  measure  the  likely  economic, 
social,  and  environmental  changes  expected  to  result  from  implementation  of 
each  of  the  alternative  plans.  The  changes  are  measured  against  the 
without  condition  as  described  earlier  in  the  report.  The  beneficial  and 
adverse  impacts  associated  with  each  of  the  three  alternatives  are  displayed 
in  Table  1,  System  of  Accounts. 

DESIGNATION  OF  THE  NED  PLAN 

As  defined  in  the  section  on  planning  objectives,  the  National  Economic 
Development  objective  is  to  increase  the  value  of  the  Nation's  output 
of  goods  and  services  and  improve  National  economic  efficiency.  Accomplish¬ 
ment  of  this  objective  is  measured  by  quantifying  the  contribution  of  net 
economic  benefits  of  each  alternative,  that  is,  the  dollars  of  benefits 
contributed  annually  to  the  National  economy  as  a  result  of  the  Federal 
portion  of  the  project  in  excess  of  those  annual  costs  of  building  and 
maintaining  the  project.  As  seen  in  Table  1  —  System  of  Accounts, 

Alternative  2  —  Good  hart,  Michigan,  provides  the  greatest  number  of  net 
benefits  ($144,199  as  compared  to  Alternative  1  —  $49,354  and  Alternative 
3  —  $114,564).  Therefore,  Alternative  2,  a  harbor  for  light-draft  vessels 
at  Good  Hart,  Michigan,  is  the  NED  plan. 


Additional  costs  would  be  incurred  by  the  Local  sponsor  and  private 
interests  to  provide  necessary  lands,  onshore  facilities  such  as  parking, 
sanitary  facilities,  launching  ramp,  and  docking  facilities  including 
slips,  and  access  to  the  harbor  site.  Sources  of  funds  for  the  acquisi¬ 
tion,  construction,  and  maintenance  of  those  facilities  supplied  by  the 
local  sponsor  (Michigan  Department  of  Natural  Resources  -  Waterways  Divi¬ 
sion)  would  come  from  state  revenues  derived  from  the  state  marine  fuel  tax 
and  a  portion  of  boat  registration  fees  which  are  set  aside  for  harbor 
construction  and  operation.  If  private  interests  such  as  the  Beaver 
Island  Ferry  Company  or  commercial  fishing  interests  construct  their  own 
docking  facilities,  they  would  pay  for  them  out  of  their  operating  revenues. 
The  same  thing  applies  to  fees  paid  by  these  interests  to  the  state  if  they 
were  to  lease  facilities  built  by  the  state.  The  costs  for  these  on-shore 
and  docking  facilities  are  considered  as  self  liquidating  costs  and  are  not 
included  in  the  B/C  ratio  and  do  not  affect  the  designation  of  the  NED 
plan. 

DESIGNATION  OF  THE  EQ  PLAN 

The  Environmental  Quality  objective  was  defined  as  enhancing  the 
project  area  environment  by  the  management,  conservation,  preservation, 
creation,  restoration,  or  improvement  of  the  quality  of  certain  natural  and 
cultural  resources,  and  ecological  systems.  Alternatives  2  and  3,  Good 
Hart  and  Sturgeon  Bay  Point,  respectively,  do  not  meet  this  objective.  A 
harbor  facility  at  Good  Hart  would  disrupt  large  areas  of  wooded  lots  and 
a  well  established  foredune,  as  well  as  displace  several  homes.  At  Sturgeon 
Bay  Point  similar  effects  would  occur  in  the  forested  and  dune  areas. 

Also,  the  development  would  have  a  negative  impact  on  the  nearby  Sturgeon 
Bay  Dune  area.  Development  at  Cross  Village  would  have  a  far  less  negative 
impact  on  dunes,  and  would  not  affect  any  large  wooded  areas. 

The  use  of  rubblemound  breakwaters  would  have  an  advantageous  effect 
on  the  kinds  and  numbers  of  plants  and  animals  that  would  inhabit  the  area 
by  providing  additional  habitat,  conducive  to  the  growth  of  algae,  inverte¬ 
brates,  and  small  gamefish  populations.  These  effects  will  be  expanded  at 
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Cross  Village  by  using  the  ruins  of  the  existing  breakwater  to  form  off¬ 
shore  reefs. 

At  Cross  Village,  support  facilities  would  be  designed  to  preserve  an 
existing  2.4  acre  wetland  on  the  site.  Movement  of  organic  carbon  and 
nutrients  from  these  wetlands  into  the  sheltered  area  of  the  breakwaters 
would  provide  conditions  suitable  for  production  of  macrophytic,  benthic, 
and  algal  communities. 

Because  the  increased  productivity  and  habitat  diversity  created  by 
the  breakwaters,  offshore  underwater  reefs,  and  preserved  wetland  far 
outweigh  the  adverse  environmental  impact  of  removing  representatives  of 
three  species  of  State  of  Michigan  threatened  plants  and  disruption  of  some 
dune  habitat,  a  small  wooded  area,  and  grassland  areas,  Alternative  1,  a 
harbor  for  light-draft  vessels  at  Cross  Village,  Michigan,  is  designated  as 
the  EQ  plan. 

SELECTING  A  PLAN 

During  the  plan  formulation  process  throe  plans  were  identified  which 
meet,  to  varying  degrees,  the  established  planning  objectives.  The  economic, 
social,  and  environmental  impacts  of  each  of  the  plans  were  subsequently 
identified  and  displayed  in  Table  1.  In  selecting  the  best  plan,  the 
beneficial  and  adverse  effects  of  each  plan  were  compared  against  each 
other  and  against  the  future  conditions  which  could  be  expected  if  no 
harbor  was  built.  Table  2  shows  the  comparison  of  significant  factors  used 
in  determining  the  selected  plan.  Few  changes  are  expected  to  occur  in 
the  physical  environment  of  the  study  area  during  the  50-year  period  that 
is  used  for  projecting  impacts.  (50  years  is  considered  to  be  the  economic 
life  of  the  project).  Therefore,  the  without  project  condition  indicated 
in  the  tables  will  be  assumed  to  be  the  same  as  the  base  condition  described 
in  the  section  titled  "STUDY  AREA"  unless  there  are  significant  changes 
which  are  noted. 
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PUBLIC  INVOLVEMENT  AND  COORDINATION 


Efforts  were  made  to  encourage  participation  by  Federal,  state,  and 
local  interests  in  the  plan  formulation  process.  This  participation 
provided  the  study  manager  with  significant  specialized  information  which 
was  used  to  determine  the  most  feasible  and  acceptable  plan.  To  facilitate 
this  information  gathering  process,  a  mailing  list  was  established  and 
maintained  which  incorporates  all  known  interested  parties  at  the  local, 
state,  regional,  and  Federal  governmental  levels  as  well  as  concerned 
private  citizens.  Liaison  has  been  maintained  with  many  of  these  parties 
throughout  the  plan  form  lating  process.  A  list  of  participants  can  be 
found  in  Appendix  D. 

A  public  information  fact  sheet  was  distributed  on  8  November  1978 
announcing  the  appropriation  of  funds  to  begin  the  advanced  engineering  and 
design  studies  for  a  light-draft  harbor  at  Cross  Village,  Michigan,  after  a 
13  year  gap  since  the  project  was  first  authorized  in  1965.  Those  studies 
completed  prior  to  authorization  were  to  be  updated  to  establish  present 
engineering,  environmental,  social,  economic,  and  institutional  feasibility 
and  acceptability. 

Three  public  workshops  and  a  formal  public  meeting  were  held  during 
various  stages  of  the  study  to  inform  concerned  local  groups  and  individuals 
of  the  study  progress,  to  exchange  ideas,  and  to  solicit  their  desires  and 
concerns  about  the  project.  The  meeting  dates  were  6  December  1978, 

27  August  1980,  13  November  1980,  and  16  June  1981.  Comments  presented  at 
the  workshops  and  meeting  are  summarized  in  the  "Improvements  Desired" 
section  of  this  report  and  in  Appendix  D. 

SELECTED  PLAN 


An  examination  of  the  factors  displayed  in  Table  1  confirms  Alterna¬ 
tive  1,  a  harbor  for  light-draft  vessels  at  Cross  Village,  Michigan,  (see 
Figure  10)  is  the  best  plan.  Although  this  alternative  has  the  largest 
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first  costs  and  corresponding  lowest  net  benefits  of  the  three  proposed 
plans,  the  intangible  costs  associated  with  the  environmental  and  social 
effects  of  Alternatives  2  and  3  make  Cross  Village  the  more  desirable  plan. 
In  addition,  problems  associated  with  secondary  effects  of  building  support 
facilities  such  as  stores  and  restaurants  multiply  the  negative  effects  at 
Good  Hart  and  Sturgeon  Bay  Point.  Cross  Village  has  existing  services  and 
room  for  expansion  without  disrupting  existing  land  uses. 

The  State  of  Michigan  Department  of  Natural  Resources  (MDNR)  stated  at 
a  number  of  meetings  with  personnel  of  the  Detroit  District,  Corps  of 
Engineers  that,  as  a  general  guideline,  the  final  harbor  design  should  limit 
the  maximum  wave  height  inside  the  breakwater  at  the  recreational  boating 
docks  to  0.5  foot.  A  cost  comparison  of  structures  designed  to  limit 
the  maximum  wave  height  inside  the  harbor  to  0.5  foot  and  1.5  feet  was 
made.  The  cost  of  reducing  the  maximum  interior  wave  height  from  1.5  feet 
to  0.5  foot  is  approximately  $900,000.  A  study  of  Leland  Harbor,  Michigan, 
56  miles  to  the  southwest,  shows  a  number  of  similarities  to  Cross  Village 
in  harbor  location  and  design  requirements.  Leland  Harbor  provides  an 
interior  wave  height  due  to  diffraction  of  0.5  foot  and  due  to  overtopping 
of  about  1.5  feet.  Experience  has  shown  Leland  Harbor  to  be  of  an  accept¬ 
able  design.  Because  of  the  additional  cost  to  reduce  waves  inside  the 
harbor  to  0.5  foot  and  the  fact  that  waves  of  1.5  feet  would  only  occur 
occasionally  during  the  navigation  season,  the  MDNR  agreed  in  a  17  February 
1981  letter  to  a  maximum  interior  wave  height  of  1.5  feet  at  the  recrea¬ 
tional  boating  docks  (see  Appendix  D,  page  D-45) . 

PLAN  DESCRIPTION 

Channel  Dimensions  and  Depths.  The  entrance  channel  would  be  12  feet 
deep  below  low  water  datum  and  140  feet  wide  through  the  breakwaters. 

The  channel  would  extend  about  1,100  feet  and  flare  outward  on  the  lakeward 
end.  The  inner  harbor  channel  would  be  ten  feet  deep  below  low 
water  datum  and  140  feet  wide,  and  extend  about  500  feet. 
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Breakwaters.  Two  completely  rubblemound  breakwaters  totalling  2,590 
feet  in  length  would  enclose  the  harbor  with  an  opening  to  the  northeast. 

The  breakwater  crown  would  be  10-12  feet  wide  at  elevations  ranging  from  4 
to  8  feet  above  low  water  datum,  depending  upon  the  direction  of  wave 
attack.  The  side  slopes  are  1  foot  vertical  to  2.5  feet  horizontal  on  the 
lake  side  and  1  foot  vertical  to  2  feet  horizontal  on  the  harbor  interior. 
The  breakwater  heights  and  orientations  were  designed  to  limit  the  interior 
wave  height  at  the  recreational  boat  docks  to  1.5  feet. 

Anchorage.  An  anchorage  area  of  approximately  two  acres  would  be 
provided  for  mooring  of  boats  during  periods  of  rough  weather.  It  would  be 
dredged  to  a  depth  of  10  fept  below  low  water  datum. 

.  -  Facilities.  Areas  are  provided  within  the  breakwaters  for  the 
con?L  of  docking  facilities  for  recreational  boats,  commercial  and 

charter  fishing  craft,  and  commercial  ferry  operations 

Disposal  of  "Ixcavated  Material.  Dredged  material  to  be  removed  from 
the  recommended  harbor  for  channels  and  anchorage  area  has  been  found  to  be 
uncontamirated  in  a  1979  analysis  of  bottom  sediments.  (See  EIS  Supple¬ 
ment  I,  page  1-1).  Initial  dredging  would  remove  67,000  cubic  yards  of 
material.  Fifteen  thousand  cubic  yards  would  be  used  to  build  up  a  swimming 
beach  on  the  east  side  of  tne  harbor  along  th^.  remaining  township  property 
and  the  first  420  feet  of  the  east  breakwater.  The  remaining  material 
would  be  distributed  along  the  shoreline  for  1,500  to  3,000  feet  northeast 
of  the  proposed  harbor  within  the  eight  foot  contour  line  but  below  the 
ordinary  high  water  mark  of  580.8  ICLP. 

Recreational  Facilities.  A  concrete  walkway  and  safety  handrail 
1,670  feet  long  would  be  provided  along  the  west  breakwater  for  use  by 
sport  fishermen.  To  facilitate  the  development  of  a  sport  fishery  near  the 
harbor,  the  rock  material  from  the  existing  breakwater  ruins  would  be 
disposed  of  in  such  a  way  as  to  form  offshore  underwater  reefs  to  encourage 
the  buildup  of  fish  populations  in  the  area.  The  reefs  would  consist  of 
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small  piles  of  rocks  deposited  in  three  rows  following  a  serpentine 
pattern  to  provide  more  cover  and  a  greater  variety  of  T ish  habitat. 

They  would  be  placed  between  the  18  and  24  foot  contours  allowing  a  clear¬ 
ance  of  at  least  12  feet  for  both  recreational  and  commercial  craft. 

Support  Facilities.  On-shore  support  facilities  would  include  a 
launching  ramp  for  trailored  boats,  pump-out  facilities  for  recreational 
boats,  office  and  storage  building,  toilet  and  shower  building,  parking 
areas,  and  facilities  for  sale  of  fuel  and  lubricants. 

Maintenance.  It  has  been  estimated  that  the  channels  and  anchorage 
area  would  be  dredged  every  three  years.  At  each  dredging  approximately 
15,000  cubic  yards  of  accumulated  sand  material  would  be  removed.  This 
material  would  be  disposed  of  along  the  swimming  beach  and  shoreline  to  the 
northeast  of  the  proposed  harbor.  Along  with  the  disposal  of  the  initial 
dredged  material  this  maintenance  dredging  material  is  expected  to  compen¬ 
sate  for  that  erosion  attributable  to  the  recommended  harbor,  which  has 
been  estimated  as  15  percent  of  the  total  erosion  occurring  in  the  area 
(see  Appendix  A,  page  A-ll). 

Monitoring  Plan.  To  verify  our  estimate  of  the  effect  of  the  harbor 
on  the  area's  erosion  and  accretion  processes,  a  monitoring  plan  would  be 
implemented.  The  plan  would  also  insure  the  maintenance  dredging  material 
from  the  harbor  has  not  become  contaminated.  The  plan  would  consist  of 
topographic  surveys,  aerial  photographs  and  testing  of  bottom  sediments  in 
the  harbor.  This  would  be  accomplished  once  prior  to  construction  and 
every  three  years  prior  to  maintenance  dredging  activities  for  a  period  of 
twelve  years.  (Details  of  the  proposed  plan  can  be  found  in  Appendix  A, 
page  A- 13) . 

COST  ESTIMATES 

The  estimated  components  of  first  costs  and  annual  charges  for  the 
recommended  harbor  plan  are  shown  in  Tables  3  and  4,  respectively.  Costs 
are  allocated  to  either  navigation  facilities  or  recreation  facilities. 
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TABLE  3 

ESTIMATED  FIRST  COSTS 


HARBOR  FOR 

LIGHT-DRAFT 

VESSELS 

CROSS  VILLAGE,  MICHIGAN 

(1.5  feet) 

Item 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

Breakwaters 

$2,980,000 

— 

$2,980,000 

Dredging  of  Channels 
&  Anchorage 

335,000 

— 

335,000 

Monitoring  Plan-Initial  Survey 

62,000 

— 

62,000 

Removal  of  Existing  Stone/ 

Timber  Piles 

151,600 

— 

151,600 

Walkway 

Est.  Construction  Cost 

— 

392,450 

392,450 

$3,528,600 

$392,450 

$3,921,050 

Contingency  (15%) 

529,300 

58,850 

588,150 

Subtotal 

$4,057,900 

$451,300 

$4,509,200 

Engineering  &  Design 

423,000 

47,000 

470,000 

Supervision  &  Administration 

311,700 

34 , 600 

346,300 

Gross  Construction  Cost 

$4,792,600 

$532,900 

$5,325,500 

Less  Local  Contribution 

$1,821,200 

$266,450 

$2,087,650 

Net  Federal  First  Cost 

$2,971,400 

$266,450 

$3,237,850 

Aids  to  Navigation 

TOTAL  FEDERAL  FIRST  COSTS 

70,000 

— 

70,000 

$3,041,400 

$266,450 

$3,307,850 

TOTAL  NON-FEDERAL  FIRST  COSTS 

$1,821, 200 

$266,450 

$2,087,650 

TOTAL  FEDERAL  &  NON-FEDERAL 

FIRST  COSTS 

$4, 862,600 

$532,900 

$5,395,500 
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TABLE  4 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 
HARBOR  FOR  LIGHT- DRAFT  VESSELS 
CROSS  VILLAGE,  MICHIGAN  (1.5  feet) 
COMPUTED  AT  INTEREST  RATE  OF  3-1/4% 


Investment  Charges 

Federal  First  Costs 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

$3,041,400 

$266,450 

$3,307,850 

Non-Federal  First  Costs 

1,821,200 

266, 45G 

2,087,650 

Total  First  Costs 

$4,862,600 

$532,900 

$5,395,500 

ANNUAL  CHARGES 


Federal 


Interest  (.0325) 

$ 

98,800 

$ 

8,700 

$ 

107,500 

Amortization  (.008230) 

25,000 

2,200 

27,200 

Monitoring  Plan 

7,000 

7,000 

Maintenance1 

Corps  of  Engineers 

33,405 

0 

33,405 

Coast  Guard  (Aids  to  Nav.) 

1,000 

__ 

0 

_ _ 

1,000 

Total 

$ 

165,205 

$ 

10,900 

$ 

176,105 

Non-Federal 

Interest  (.0325) 

$ 

59,200 

$ 

8,700 

$ 

67,900 

Amortization  (.008230) 

15,000 

2,200 

17,200 

J  2 

Ma in  t  ena  nc  e 

0 

1,700 

1.700 

Total 

$ 

74,200 

$ 

12,600 

$ 

86,800 

TOTAL  ANNUAL  CHARGES 

$ 

239,405 

$ 

23,500 

$ 

262,905 

j 
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''"Includes  annual  maintenance  dredging  and  repairs  to  breakwaters. 
^Includes  annual  maintenance  of  recreational  walkway. 


Costs  are  based  on  October  1980  price  levels.  Allowances  for  contingencies, 
engineering  and  design,  and  supervision  and  administration  are  as  noted  in 
the  tabulation.  The  economic  life  of  the  project  is  considered  to  be 
50  years.  Interest  costs  during  construction  are  not  included  since  the 
time  required  for  construction  is  expected  to  be  less  than  two  years. 
Accordingly,  the  investment  cost  equals  the  first  cost.  Interest  and 
amortization  charges  are  based  on  a  project  life  of  50  years  and  an 
interest  rate  of  3-1/4  percent.  The  annual  charges  also  include  annual 
maintenance  dredging,  annual  maintenance  of  navigation  aids,  and  annual 
maintenance  of  fishing  facilities. 

Table  5  displays,  for  comparison  purposes  only,  the  annual  charges 
computed  at  a  7-3/8  percent  interest  rate.  This  is  the  interest  rate 
currently  being  used  for  Federal  water  resources  projects.  The 
3-1/4  percent  interest  rate  used  for  this  project  is  applicable  for  certain 
authorized  projects  provided  the  local  sponsor  indicated  its  willingness 
to  provide  the  necessary  items  of  local  cooperation  prior  to  1969. 

BENEFITS 

The  construction  of  a  harbor  near  Cross  Village,  Michigan,  would 
provide  benefits  to  recreational  boaters  in  the  region  by  providing  docking 
spaces  for  the  presently  unmet  demand  for  permanent  and  transient  slips. 
These  benefits  are  evaluated  as  the  gain  in  annual  return  which  owners  of 
pleasure  craft  would  receive  as  a  result  of  the  harbor,  and  if  their  boats 
were  used  as  "for-hire"  vessels. 

Benefits  would  also  accrue  to  the  Beaver  Island  Ferry  due  to  savings 
in  operating  expenses  from  using  a  shorter  and  safer  route  to  St.  James 
Harbor  on  B«  aver  Island. 

Two  other  sources  of  benefits  come  from  recreational  and  commercial 
fishing.  Recreational  fishing  benefits  are  determined  by  the  length  of 
usable  breakwater  available  to  sport  fishermen.  Commercial  fishing 
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ESTIMATED  AVERAGE  ANNUAL 

CHARGES 

HARBOR 

FOR  LIGHT- DRAFT 

VESSELS 

CROSS  VILLAGE.  MICHIGAN 

(1.5  feet) 

COMPUTED 

AT  INTEREST  RATE 

OF  7-3/8% 

Investment  Charges 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

Federal  First  Costs 

$3,041,300 

$266,450 

$3,307,850 

Non-Federal  First  Costs 

1,821,200 

266,450 

2,087,650 

Total  First  Costs 

$4,862,600 

$532,900 

$5,395,600 

ANNUAL  CHARGES 

Federal 

Interest  (.07375) 

$  224,300 

$  19,650 

$  243,950 

Amortization  (.002163) 

6,  500 

600 

7,200 

Monitoring  Plan 

Maintenance1 

9,900 

9,900 

Corps  of  Engineers 

33,405 

0 

33,405 

Coast  Guard 

1,000 

0 

1,000 

Total 

$  275,205 

$  20,250 

$  295,455 

Non-Federal 

Interest  (.07375) 

$  134,300 

$  19,650 

$  153,950 

Amortization  (.002163) 

3,900 

600 

4,500 

2 

Maintenance 

0 

1,700 

1,700 

Total 

$  138,200 

$  21,950 

$  160,150 

TOTAL  ANNUAL  CHARGES 

$  413,405 

$  42,200 

$  455,605 

/ 


*This  information  is  provided  for  information  only.  The  applicable 
interest  rate  for  this  project  is  3-1/4%. 

'''Includes  annual  maintenance  dredging  and  repairs  to  breakwaters. 
^Includes  annual  maintenance  of  recre.  tional  walkway. 
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benefits  are  derived  from  savings  obtained  by  the  closer  location  of  the 
harbor  to  local  markets  which  result  in  reduced  operating  costs. 

Finally,  the  recommended  harbor  would  benefit  both  recreational  and 
commercial  navigation  along  the  northeastern  shore  of  Lake  Michigan. 

These  activities  are  presently  limited  by  the  lack  of  safe  refuge  on  the 
mainland  along  the  55  mile  reach  between  Harbor  Springs  and  Mackinaw  City. 
Benefits  from  the  harbor  of  refuge  are  determined  from  the  probability 
that  a  certain  number  of  severe  weather  days  will  occur  on  a  given  number 
of  peak  boating  days.  The  presence  of  the  harbor  would  allow  boaters  on 
the  lake  to  seek  refuge  when  severe  weather  hits,  thus  preventing  damage 
or  loss  of  the  boats.  Estimates  of  the  damage  prevented  are  used  as 
harbor  of  refuge  benefits. 

The  evaluated  benefits  from  the  project  are  summarized  in  Table  6. 

A  detailed  explanation  of  the  estimated  harbor  benefits  can  be  found  in 
Appendix  B  starting  on  page  B-14. 


TABLE  6 

SUMMARY  OF  ANNUAL  BENEFITS 
HARBOR  FOR  LIGHT-DRAFT  VESSELS 
CROSS  VILLAGE,  MICHIGAN 


BENEFIT 

VALUE 

General  Navigation 

Recreational  Craft 

Seasonal 

$  52,190 

Transient 

125,320 

Launched 

1,630 

Total 

$179,140 

Harbor  of  Refuge 

$  24,239 

Beaver  Island  Ferry 

31,225 

Commercial  Fishing 

32,125 

Total  General  Navigation 

Benefits 

$266,729 

Recreational  Sport  Fishing 

$  45,530 

TOTAL  BENEFITS 

$312,259 

..... 

'  -I  -  >■. 


77 


CONSISTENCY  WITH  MICHIGAN  COASTAL  MANAGEMENT  PROGRAM 


The  Federal  Coastal  Zone  Management  Act  (P.L.  94-370)  requires 
Federal  agency  actions  to  be  consistent  with  approved  State  coastal 
management  programs.  The  State  of  Michigan  completed  its  Coastal  Manage¬ 
ment  Program  in  July  1978.  Cross  Village  was  nominated  as  a  recreational 
area  under  Area  of  Particular  Concern  (APC)  10-49.  The  recommended  harbor 
for  light-draft  vessels  at  Cross  Village,  Michigan,  is  consistent  with 
Michigan's  Coastal  Management  Program. 

COMPLIANCE  WITH  EXECUTIVE  ORDER  11988 

Executive  Order  11988,  Floodplain  Management,  was  issued  by  President 
Carter  on  24  May  1977  for  the  purpose  of  "avoiding  to  the  extent  possible 
the  long-  and  short-term  adverse  impacts  associated  with  the  occupancy  and 
modification  of  floodplains  and  to  avoid  direct  and  indirect  support  of 
floodplain,  development  wherever  there  is  a  practicable  alternative."  By 
its  very  nature,  a  recreational  boat  harbor  is  located  within  a  flood- 
plain.  There  is  no  practicable  alternative  available  to  building  in  the 
floodplain;  however,  such  a  project  on  the  Great  Lakes  has  no  effect  on 
the  overall  levels  of  the  lakes  themselves.  In  addition,  on-shore  facil¬ 
ities  developed  by  the  local  sponsor  will  not  be  located  in  the  flood- 
plain,  nor  is  the  harbor  expected  to  encourage  further  development  in  the 
floodplain.  Also,  measures  are  being  taken  to  preserve  the  character  of 
the  wetlands  in  the  vicinity  of  the  harbor  area. 

ECONOMIC  JUSTIFICATION 

Through  a  comparison  of  estimated  average  annual  costs  and  benefits, 
it  is  shown  that  the  harbor  at  Cross  Village  is  justified  with  a  benefit 
to  cost  ratio  of  1.19  and  net;  benefits  of  $49,354.  This  ratio  is  bared  on 
3-1/4  percent  interest  rate  and  a  50-year  economic  life. 
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SUMMARY  OF  IMPACTS  OF  THE  RECOMMENDED  HARBOR 


Environmental  Impacts 

Three  State  of  Michigan  threatened  plant  species,  Lake  Huron  tansy 
(Tanacetum  huronense) ,  Pitcher’s  thistle  (Cirslum  pitcheri),  and  thick- 
spike  wheatgrass  (Agropyron  dasy stachyum) ,  are  found  on  the  harbor  site, 

A  permit  has  been  obtained  from  the  Endangered  Species  Coordinator  of  the 
MDNR' s  Wildlife  Division  to  remove  all  these  plants  with  the  exception  of 
one  small  colony  of  Tanacetum  huronense  (see  page  1V-29).  A  Corps  of 
Engineers’  field  survey  of  the  shoreline  north  and  south  of  the  project 
site  found  these  species  to  be  relatively  abundant  in  the  study  area.  It 
is  therefore  expected  that  the  removal  of  the  plants  at  the  site  would  not 
adversely  affect  the  species'  survival. 

Two  small  wetland  areas  are  located  on  the  harbor  site.  The  design 
of  the  navigation  structures  and  on-shore  facilities  was  done  to  preserve 
these  wetlands.  Construction  activities  would  also  take  care  not  to 
adversely  affect  the  wetlands. 

The  Cross  Village  site  is  among  those  areas  designated  as  Series  II 
Sand  Dune  Areas  on  17  March  1981  under  the  authority  of  Michigan's  Sand 
Dune  Protection  and  Management  Act  (SDPMA)  (Act  No.  222  of  Public  Acts  of 
1976).  The  intent  of  this  act  as  interpreted  by  the  Michigan  Department 
of  Natural  Resources  is  to  protect  the  integrity  of  sand  dune  formations 
from  despoilation  and  conflicting  land  management  practices.  Projects 
planned  within  a  designated  sand  dune  area  are  evaluated  individually  to 
determine  comparability  and  consistency  with  the  provisions  of  the  SDPMA. 
Representatives  of  the  MDNR  -  Geological  Survey  Division  have  stated  the 
removal  of  two  small  sand  dune  areas  for  development  of  on-shore  facilities 
does  not  conflict  with  the  provisions  of  the  SDPMA.  Additional  information 
on  the  sand  dunes  can  be  found  starting  on  pages  EIS-15  and  EIS-34  of  the 
final  environmental  impact  statement.  Construction  activities  for  development 
of  on-shore  facilities  would  also  remove  parts  of  wooded  areas  and  grasslands 
as  the  facilities  are  phased  in. 
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The  harbor  breakwater  structures  would  affect  the  movement  of  littoral 
materials  within  a  5,000  foot  zone  around  the  harbor  site  (a  1,000  foot 
zone  of  accretion  southwest  of  the  harbor  and  a  4,000  foot  erosion  zone 
northeast  of  the  harbor).  It  has  been  estimated  that  the  presence  of  the 
harbor  would  be  responsible  for  15  percent  of  the  total  erosion  occurring 
in  the  project  area.  The  placement  of  over  r'-. 000  cubic  yards  of  dredged 
material  from  the  initial  harbor  dredging  and  periodic  nourishment  from 
maintenance  dredging  would  compensate  for  the  impacts  of  the  harbor 
structures.  Additional  information  on  littoral  processes  is  presented  in 
Appendix  A  starting  on  page  A-8. 

Construction  activities  would  cause  temporary  increases  in  water 
turbidity  and  noise  and  air  pollution.  However,  increased  area  traffic 
related  to  the  harbor  is  not  expected  to  affect  the  area's  long  term  air 
quality.  Minor  fuel  spills  within  the  harbor  would  be  dissipated  by  wave 
action  inside  the  harbor.  Sewage  from  vessels  and  harbor  facilities  would 
be  treated  according  to  laws  and  regulations  existing  at  the  time  of  con¬ 
struction  and  would  not  adversely  affect  lake,  wetland,  or  groundwater 
quality. 

Initial  construction  and  dredging  activities  and  the  removal  of  the 
existing  W.P.A.  breakwater  ruins  would  destroy  or  significantly  disrupt 
existing  benthic  and  aquatic  communities.  The  new  breakwaters,  and  fish 
reefs  built  from  the  rock  material  of  the  W.P.A.  breakwater  ruins,  would 
provide  a  greater  quantity  of  potential  habitat  for  aquatic  organisms 
including  algae,  invertebrates,  and  small  game  fish.  The  shelter  provided 
by  the  breakwaters,  and  nutrients  flowing  inLo  this  area  from  the  wetland 
would  encourage  colonization  of  aquatic  plants  and  lake-bottom  dwelling 
organisms.  Both  these  factors  would  increase  the  area's  productivity. 
However,  it  is  possible  measures  would  be  required  to  control  plant  growth 
within  the  harbor. 
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Social  Impacts 


As  was  stated  in  the  section  titled  "Conditions  If  No  Federal  Action 
Is  Taken",  the  population  in  the  study  area  is  expected  to  increase.  This 
increase  would  primarily  occur  due  to  the  demand  for  retirement  and  vaca¬ 
tion  homes  in  scenic  rural  areas.  As  the  area's  population  increases 
small  service  related  industries  such  as  grocery  stores,  gift  shops, 
restaurants,  and  motels  would  also  move  into  the  area.  The  construction 
of  a  harbor  at  Cross  Village  would  increase  the  rate  which  this  develop¬ 
ment  would  occur  but  not  to  a  significant  extent.  It  would  serve  to 
define  the  types  of  businesses  which  would  locate  in  the  area  as  they 
provide  water  recreation  oriented  services.  However,  this  development 
would  be  expected  to  occur  gradually  with  or  without  the  harbor. 

The  buildup  of  businesses  in  the  area  would  serve  to  infuse  money 
into  the  local  community  as  residents,  harbor  users,  and  tourists  all  use 
these  new  services.  These  businesses,  as  well  as  operation  of  the  harbor 
and  island  ferry  would  provide  some  employment  opportunities  for  locai 
residents. 

The  construction  of  a  harbor  at  the  Cross  Village  Township  Park  site 
would  not  be  expected  to  increase  taxes  assessed  to  local  residents.  The 
construction  itself  would  be  paid  for  by  Federal  and  state  governments, 
the  Federal  share  from  Congressional  appropriations  and  the  state  share 
from  a  fund  derived  from  revenues  obtained  from  the  state  marine  fuel  tax 
and  a  portion  of  boater  registration  fees.  Operation  of  the  harbor, 
whether  by  the  MDNR  -  Waterways  Division  or  by  the  township  board,  is  done 
on  a  break-even  basis  with  fees  collected  from  rental  of  slips  and  sale  of 
supplies  paying  for  salaries  of  harbor  employees,  the  purchase  of  supplies 
for  sale,  utilities  including  electricity,  phone,  and  trash  collection,  as 
well  as  minor  repairs  such  as  painting  of  harbor  facilities  or  replacement 
of  dock  fenders.  Major  repairs  would  be  paid  for  on  a  cost  sharing  basis 
between  the  MDNR  -  Waterways  Division  and  the  local  community  based  on  its 
ability  to  pay  the  costs.  If  the  community  chose  not  to  operate  the 
harbor,  it  would  bear  no  costs  for  operation  or  maintenance. 
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Because  the  harbor  would  be  built  on  township  property,  there  would 
be  no  direct  increase  in  local  property  taxes  to  replace  revenue  lost  if 
private  property  were  purchased  and  taken  off  local  tax  rolls.  There  is, 
however,  the  possibility  that  as  the  area  developes,  property  values  would 
be  increased  by  the  demand  for  land  in  the  area,  thus  increasing  the 
assessed  value  of  that  land.  It  cannot  be  predicted  to  what  extent  this 
might  occur. 

The  presence  of  the  harbor  at  Cross  Village  would  not  obligate  the 
township  board  to  expend  funds  to  provide  police  and  fire  protection.  It 
is  expected  that  attendants  or  citizens  who  notice  a  problem  would  report 
it  to  existing  authorities. 

Increased  traffic  in  the  vicinity  of  Cross  Village  relating  to  harbor 
users  could  present  a  hazard  to  area  pedestrians. 

Construction  of  the  harbor  is  estimated  to  take  most  of  two  construc- 
uon  seasons  (April  through  October).  On-shore  facilities  and  docks  would 
be  constructed  the  following  season.  Since  this  coincides  with  the  peak 
season  for  use  of  the  present  township  park,  local  residents  would  lose 
most  if  not  all  use  of  the  park  for  three  years. 

DIVISION  OF  PLAN  RESPONSIBILITIES 

The  Corps  of  Engineers  has  the  responsibility  to  design  and  prepare 
detailed  plans  and  specifications,  construct  breakwater  structures  and  a 
walkway,  dredge  and  maintain  the  access  channels  and  anchorage  area,  and 
provide  necessary  maintenance  to  the  breakwaters.  The  U.S.  Coast  Guard 
would  provide  and  maintain  necessary  aids  to  navigation.  These  maintenance 
costs  are  currently  estimated  to  be  $34,405.  The  estimated  Federal  share 
of  the  total  first  project  cost  for  the  proposed  harbor  is  $3,307,850. 

Total  annual  Federal  costs  would  amount  to  $176,105. 

The  Michigan  Department  of  Natural  Resources  certified  its  willing¬ 
ness  to  assure  the  requirements  of  local  cooperation  by  letter  dated 
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21  April  1969.  This  intent  was  real' firmed  in  a  letter  dated  1.6  March  1981 
(See  Appendix  D,  page  0-52).  As  local  sponsor  It  is  to  provide  the  non- 
Federal  share  of  the  project  first  cost  which  is  currently  estimated  at 
$2,087,650.  This  cost  would  include  58  percent  of  the  cost  of  the  channel 
works  and  breakwater  structures  and  50  percent  of  the  recreational  alkway. 
The  local  sponsor  bears  all  costs  of  operation,  maintenance,  and  replacement 
of  the  recreational  walkway  provided  for  breakwater  fishing.  This  cost  is 
currently  estimated  at  $1,700.  Total  annual  non-Federa.l  costs  are  estimated 
at  $86,800. 

ITEMS  OF  LOCAL  COOPERATION 

Prior  to  construction  of  the  harbor  as  recommended  in  this  Phase  I 
General  Design  Memorandum,  non-Federal  interests  will  be  required  to  enter 
into  a  written  agreement  with  the  Secretary  of  the  Army,  pursuant  to 
Section  221  of  PL  91-611,  that  they  will: 

a.  Contribute  in  cash  38  percent  of  the  first  cost  of  construction 
of  the  general  navigation  facilities  and  50  percent  of  the  first  cost  of 
facilities  necessary  to  provide  for  recreational  fishing  on  the  main 
breakwater;  such  contributions  presently  estimated  at  $1,821,200  and 
$266,450,  respectively,  subject  to  final  adjustment  after  actual  costs 
have  been  determined;  to  be  paid  in  a  lump  sum  prior  to  initiation  of 
construction,  or  in  annual  payments  as  construction  proceeds  as  provided 
under  the  general  authority  of  Section  40  of  the  7  March  1974  Water 
Resources  Development  Act  (P.L.  93-251); 

b.  Provide  without  cost  to  the  United  States  all  lands,  easements, 
and  rights-of-way  required  for  the  construction  and  maintenance  of  the 
project  and  aids  to  navigation  upon  the  request  of  the  Chief  of  Engineers, 
including  suitable  areas  determined  by  the  Chief  of  Engineers  to  be 
required  in  the  general  public  interest  for  initial  and  subsequent  disposal 
of  spoil,  and  necessary  retaining  dikes,  bulkheads,  and  embankments 
therefore  or  the  costs  of  such  retaining  works; 
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c.  Hold  and  save  the  United  States  free  from  damages  due  to  the 
construction  works  and  subsequent  use,  operation,  and  maintenance  of  the 
project,  not  including  damages  due  to  the  tau.lt  or  negligence  of  the 
United  States  or  its  contractors; 

d.  Provide  and  maintain  without  cost  to  the  United  States  necessary 
mooring  facilities  and  utilities,  including  an  adequate  public  landing 
with  provision  for  the  sale  of  motor  fuel,  lubricants,  and  potable  water, 
a  parking  lot  with  adequate  sanitary  facilities,  and  a  launching  ramp, 
open  to  all  on  equal  terms;  the  dredging  of  berthing  areas  to  be  commen¬ 
surate  with  the  depth  of  the  Federal  channel  improvements; 

e.  Establish  a  competent  and  properly  constituted  public  body 
empowered  to  regulate  the  use,  growth  and  development  of  the  harbor  and 
recreation-oriented  facilities,  with  the  understanding  that  said  facilities 
shall  be  open  to  all  on  equal  terms; 

f.  Reserve  spaces  within  the  anchorage  and  mooring  facilities 
adequate  for  the  accommodation  of  transient  craft; 

g.  Provide  and  maintain  without  cost  to  the  United  States,  for 
recreational  fishing:  access  facilities,  parking  areas,  and  adequate 
sanitary  facilities; 

h.  Establish  regulations  prohibiting  discharge  of  untreated  sewage, 
garbage,  and  other  pollutants  in  the  water  of  the  harbor  by  users  thereof, 
which  regulations  shall  be  in  accordance  with  applicable  laws  or  regula¬ 
tions  of  Feder  ‘1,  State,  and  local  authorities  responsible  for  pollution 
prevention  and  control; 

i.  Bear  all  costs  of  operation,  maintenance,  and  replacement  of  the 
recreational  fishing  facilities,  the  amount  involved  currently  being 
estimated  at  $1,700  on  an  average  annual  basis;  and 
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j.  Comply  with  applicable  provisions  of  the  Uniform  Relocation 
Assistance  and  Real  Property  Acquisition  Policies  Act  of  .1970,  Public  Law 
91-646,  approved  2  January  1971,  in  acquiring  lands,  easements,  and 
rights-of-way  for  construction  and  maintenance  of  the  project  and  inform 
affected  persons  of  pertinent  procedures,  policies,  and  regulations: 

And  provided  further,  that  the  improvement  for  navigation  may  be  under¬ 
taken  independently  of  the  public  recreational  fishing  facilities  on  the 
main  breakwater  whenever  funds  for  that  purpose  are  available  and  the 
required  local  cooperation  has  been  furnished. 

DEPARTURES  FROM  THE  AUTHORIZED  PROJECT 

Several  changes  from  the  authorized  plan  have  been  incorporated  into 
the  recommended  plan  for  a  harbor  at  Cross  Village.  These  changes, 
discussed  below,  reflect  an  attempt  to  be  responsive  to  the  concerns 
expressed  by  the  local  citizens  and  to  minimize  the  cost  of  the  project 
(see  Figures  l  and  10) . 

The  breakwaters  are  to  be  of  a  totally  rubblemound  construction, 
eliminating  the  use  of  steel  sheet  pile  cells  and  cantalevered  walls.  This 
is  to  maximize  as  much  as  possible  the  wave  absorbing  capacity  of  the 
structure  and  provide  a  calm  interior  to  protect  docked  boats  from  damage 
resulting  from  contact  with  piers.  The  length  and  orientations  of  the 
west  breakwater  segments  were  changed  somewhat  to  bring  them  into  shallower 
water  to  reduce  costs.  The  breakwater  crest  heights  were  reduced  to 
heights  of  five  to  eight  feet  above  low  water  datum  as  compared  to  six  to 
ten  feet  in  the  authorized  plan.  The  harbor  plan  was  shifted  slightly 
west  to  the  township  property  boundary  to  provide  a  swimming  beach  on  the 
eastern  side  of  the  property.  The  length  of  the  east  breakwater  was 
altered  and  a  segment  added  connecting  it  to  shore  to  isolate  the  swimming 
beach  from  the  harbor  activities. 

The  authorized  plan  called  for  the  removal  and  disposal  of  the  north 
section  (250  feet)  of  the  existing  deteriorated  breakwater.  In  the 
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recommended  plan  the  entire  structure  would  be  removed,  the  timbers  dis¬ 
carded  at  an  upland  site,  and  the  rock  material  formed  into  offshore 
underwater  reefs  consisting  of  small  piles  of  rocks  deposited  in  three 
rows  following  a  serpentine  pattern.  This  is  done  as  an  environmental 
enhancement  measure  to  provide  habitat  for  fish  and  benthic  species.  No 
cost  savings  would  occur,  however,  as  costs  saved  by  the  shorter  distance 
to  the  reef  locations  than  the  open  water  disposal  site  are  offset  by  the 
additional  costs  required  in  shaping  the  reef. 


The  walkway  on  the  west  breakwater  would  be  of  concrete  construction 
as  opposed  to  the  authorized  bituminous  walkway.  Construction  experience 
has  shown  this  type  of  construction  would  require  less  maintenance. 


The  configuration  of  the  anchorage  and  maneuver  area  was  changed  and 
reduced  in  size  reflecting  a  more  efficient  layout  of  docking  facilities. 

Public  needs  require  that  the  present  swimming  beach  (which  will  be 
supplanted  by  the  proposed  harbor)  be  replaced;  therefore,  the  recommended 
project  calls  for  providing  for  a  swimming  beach  on  the  east  side  of  the 
harbor.  To  accomplish  this,  part  of  the  initial  dredged  material  would  be 
used  to  build  up  a  beach  area  along  the  first  420  feet  of  the  east  break¬ 
water  and  the  existing  shoreline  up  to  the  township  property  boundary. 

Updating  the  construction  costs  and  benefits  for  the  recommended  plan 
resulted  in  a  change  in  the  benefit  to  cost  ratio  from  that  presented  in 
the  project  document.  A  summary  of  the  benefit  to  cost  comparison  is 
shown  in  Table  7. 
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TABLE  7 

BENEFIT  TO  COST  COMPARISON 

Total  Average  Average 

Project  Annual  Annual  Benefit  to  Net 

First  Costs  Benef Its  Costs  Cost  Ratio  Benefits 

Project  Document 

(April  1965)  $1,177,100  $  62,270  $  50,800  1.2  to  1  +$  11,470 

Project  Document 

(October  1980)  $4,510,000  $329,000  $200,000  1.6  to  1  +$129,000 

Recommended 

Plan  (3-1/4%)  $5,395,500  $312,259  $262,905  1.19  to  1  +$  49,bo4 

Recommended 

Plan  (7-3/8%)  $5,395,500  $312, 25y  $455,605  0.69  to  1  -$143,346 


PUBLIC  ACCEPTANCE 

Three  public  workshops  and  a  formal  public  meeting  were  held  on 
6  December  1978,  27  August  1980,  13  November  1980,  and  16  June  1981  to 
discuss  the  findings  of  the  draft  Phase  I  GDM.  The  workshops  and  meeting 
were  attended  by  approximately  115,  240,  110,  and  100  people,  respectively. 
Some  opposition  and  concerns  were  voiced  pertaining  to  harbor  size, 
commercial  uses,  possible  increased  property  tax  assessments  and  the 
social  impacts  of  the  harbor  on  tne  community.  These  concerns  were 
addressed  at  the  workshops  and  meeting,  and  the  public's  input  used  in 
formulating  the  proposed  plans  presented  in  this  report.  The  recommended 
plan  for  a  harbor  at  Cr:ss  Village  is  supported  by  the  Cross  Village  Board 
of  Supervisors  and  a  majority  of  the  year-round  residents.  A  group  of  the 
area's  seasonal  and  shoreline  residents  are  concerned  about  the  proposed 
harbors  effect  on  the  scenic  character  of  the  area. 

RECOMMENDATIONS 

Federal  participation  in  providing  a  harbor  for  light-draft  vessels 
at  Cross  Village,  Michigan,  was  authorized  by  Congress  under  the  provisions 
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of  Che  River  and  Harbor  Act  of  7  November  196b  (Public  Law  89-789)  in 
accordance  with  the  plan  presented  in  House  Document  No.  490,  89th  Congress, 
2nd  Session. 

It  is  recommended  that  a  harbor  for  light-draft  recreational  and 
commercial  vessels,  as  presented  in  this  Phase  I  General  Design  Memoran¬ 
dum,  be  constructed  at  Cross  Village,  Michigan.  The  harbor  would  have 
general  navigation  facilities  consisting  of  rubblemound  breakwaters  having 
an  aggregate  length  of  2,590  lineal  feet  and  an  opening  to  the  northeast, 
a  two  acre  anchorage  area  ten  feet  in  depth,  a  flared  entrance  channel  12 
feet  deep  decreasing  in  width  to  140  feet  between  the  breakwaters,  and  an 
interior  access  channel  10  feet  deep,  140  feet  wide,  and  approximately  500 
feet  in  length.  A  concrete  recreational  walkway  with  a  safety  handrail 
would  be  provided  along  the  west  breakwater  crest  providing  access  for 
recreational  fishermen.  Areas  are  provided  for  construction  of  docking 
facilities  for  recreational  craft,  commercial  and  charter  fishing  vessels, 
Beaver  Island  ferry  operations,  and  on-shore  support  facilities.  The 
recommended  plan  is  s.iown  in  Figure  13  on  page  89.  Construction  of  the 
recommended  improvements  have  an  estimated  total  first  cost  of  $5,395,500 
and  an  annual  maintenance  cost  of  $36,105.  The  Federal  share  of  these 
costs  is  $3,307,850  for  construction  and  $34,405  for  annual  maintenance. 

The  foregoing  recommendation  is  subject  to  the  condition  that  non- 
Federal  interests  agree  in  writing  to  carry  out  the  "Items  of  Local 
Cooperation"  as  required  by  Section  221  of  P.L.  91-611. 


ROBERT  V.  VERMILLION 
Colonel,  Corps  of  Engineers 
Commander  and  District  Engineer 
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ENVIRONMENTAL  IMPACT  STATEMENT 
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JULY  1981 

DEPARTMENT  OF  THE  ARMY 
DETROIT  DISTRICT,  CORPS  OF  ENGINEERS 
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final  Impact  statement  . 

A  HARBOR  FOR  LIGHT-DRAFT  VESSELS  AT 
CROSS  VILLAGE,  MICHIGAN 

The  responsible  lead  agency  Is  the  U. S.  Army  Engineer  District,  Detroit. 

The  responsible  cooperating  agency  Is  the  Michigan  Department  of  Natural 
Resources,  Waterways  Division. 

Abstract: 

A  light-draft  recreational  boat  harbor  is  recommended  for  construction  at 
Cross  Village,  Emmet  County,  Michigan.  The  project  would  consist  of  (1) 
construction  of  two  new  rubblemounds  breakwater,  (2)  dredging  of  an 
entrance  channel,  inner  channel  and  anchorage  area,  (3)  removal  of  the 
deteriorated  harbor  breakwater,  (4)  construction  of  an  underwater  fish 
habitat,  (5)  swimming  beach  extension,  and  (6)  shoreline  dredged  material 
disposal.  Benefits  to  the  community  would  consist  of  Increased 
opportunities  for  sport  fishing,  boating,  and  provision  of  docking 
facilities  for  commercial  fishing  and  ferry  services.  The  proposed  harbor 
would  increase  boating  safety  on  northern  Lake  Michigan  for  both 
recreational  and  light-draft  commercial  vessels  by  providing  a  harbor  of 
refuge  for  transient  craft.  Construction  activities  may  have  a  temporary 
impact  on  air  and  water  quality,  but  no  significant  long-term  Impacts  are 
expec"3d.  A  permanent  moderate  Increase  In  noise  would  result,  and  some 
aesthetic  degradation  would  occur.  Representatives  of  three  Michigan 
threatened  plant  species  would  be  destroyed  and  75  percent  of  their  dune 
habitat  within  the  project  site  eliminated.  No  major  change  in  overall  land 
use  in  the  Cross  Village  area  is  foreseen,  although  an  Increase  in  water 
related  activities  would  exert  some  additional  demands  on  area  resources. 

Send  any  comments  on  this  Statement  to  the  District  Engineer  within  30  days 
after  notice  of  availability  in  the  Federal  Register  or  approximately  30 
days  from  date  of  transmittal.  If  you  would  like  further  information  on 
this  Statement,  please  contact: 

Ross  Lunetta 

Environmental  Analysis  Branch 
Detroit  District,  Corps  of  Engineers 
P.0.  Box  1027 
Detroit,  Michigan  48231 
(313)  226-6238 


SUMMARY 


Major  Conclusions  and  Findings 

The  proposed  construction,  operation  and  maintenance  of  a  recreational  boat 
harbor  at  Cross  Village,  Michigan  Is  environmentally  sound;  the  project 
provides  for  appropriate  environmental  safeguards  and  mitigating  measures* 

The  recommended  project  would  create  a  variety  of  temporary  negative 
environmental  impacts  from  construction  which  would  be  mitigated. 

Long-term  negative  effects  would  occur  from  loss  of  vegetation.  Including 
small  populations  of  three  State  of  Michigan  threatened  plants*  Long-term 
positive  environmental  Impacts  Include  recreational  enhancements  and 
additional  aquatic  habitat  In  the  form  of  rubblemound  breakwaters  and  stone 
fish  reef* 

Areas  of  Controversy  and  Unresolved  Issues 

There  are  currently  no  major  areas  of  controversy  on  this  project. 

However,  one  remaining  unresolved  issue,  the  mode  of  sewage  disposal,  would 
be  resolved  during  Phase  II  design  stage  of  the  Cross  Village  Harbor 
project. 

Relationship  to  Environmental  Requirements 

The  project  Is  being  formulated  to  comply  with  Federal  and  state  laws,  and 
Federal  Executive  Orders.  Compliance  of  alternatives  with  environmental 
regulations  Is  shown  in  Table  1* 


EIS-1I 


FINAL  ENVIRONMENTAL  IMPACT  STATEMENT 
A  HARBOR  FOR  LIGHT-DRAFT  VESSELS 
AT  CROSS  VILLAGE,  MICHIGAN 

TABLE  OF  CONTENTS 

SECTION  TITLE  PAGE 


Abstract  . .. . ......................... . . ,  EIS-1 

Summary  . . .................................  EIS-11 

1.00  Need  F  and  Objectives  of  Action  EIS-1 

1.04  Public  Concerns  . . . . EIS-2 

1.05  Planning  Objectives  . .  EIS-2 

2.00  Description  of  the  Recommended  Project 

and  Alternatives  . . .  EIS-3 

2.01  Scope . . . . . .  EIS-3 

2.02  Authority  . .  EIS-3 

2.03  Recommended  Project  (Environmental  Quality  Plan)  ..  EIS-3 

2.10  Alternatives  ......................................  EIS-9 

3. 00  The  Af  f ected  Environment  . . EIS-10 

3.01  Location  (Cross  Village)  . EIS-10 

3.02  Climate  .  EIS-10 

3.05  Topography  .•••«••.... . EIS-10 

3.06  Geology  .  EIS-11 

3.07  Soils  . EIS-11 

3.08  Hydrology  . . . EIS-11 

3.10  Water  Quality  . E1S-12 

3.13  Waste  Water  Treatment  Facilities  .•••••....••••*..•  EIS-13 

3.15  Sediments  (Harbor  Site)  •••• . EIS-13 

3.17  Sediments  (Open-Water  Disposal  Site)  BIS-14 

3.18  Vegetation  . . . . . . .  EIS-1 4 

3.22  Series  II  Dunes  . . EIS-15 

3.24  Wildlife  . . .  EIS-1 6 

3,28  Wetlands  . BIS-19 

3*31  Benthos  (Harbor  Site)  . . EIS-20 

3.32  Benthos  (Open-Water  Disposal  Site)  . . EIS-21 


ElS-lii 


TABLE  OF  CONTENTS  (Cont.) 
ENVIRONMENTAL  IMPACT  STATEMENT 


SECTION  TITLE  PACE 

3.33  Fisheries  . . EIS-21 

3.37  Recreation  . . EIS-25 

3.40  Man-M?de  Facilities  ...............................  EIS-23 

3.41  Demography  and  Social  Character iatica  ..»..**.*••«.  EIS-25 

3.43  Cultural  Resources  ................................  EIS-26 

3.44  Sturgeon  Bay  Point  «......» . EIS-26 

3.48  Good  Hart  . EIS-27 

3.49  Wilderness  State  Park  .  EIS-27 

4.00  Environmental  Consequences  of  the  Recommended 

Project  and  Alternatives  . .  EIS-29 

4.01  Hydrology  .  EIS-29 

4.04  Wetlands  .  EIS-29 

4.06  Water  Quality  . . EIS-30 

4.13  Vegetation  . . EIS-33 

4.16  Series  II  Dunes  . EIS-34 

4.17  Wildlife  .  EIS-34 

4.20  Fisheries  . . EIS-34 

4.23  Benthos  (Harbor  and  Shoreline 

Dredged  Material  Disposal  Site)  . . .  EIS-35 

4.25  Benthos  (Open-Water  Disposal  Site)  . . EIS-35 

4.28  Productivity  . . BIS-36 

4.31  Oil  and  Gasoline  Spills  . . EIS-37 

4.34  Man-Made  Facilities  and  Services . * .  EIS-37 

4.37  Architectural  and  Archaeological  Resources  ........  EIS-38 

4.39  Economic  Activity . EIS-38 

4.41  Recreation  . . * . . . ••.••••*•*•••  EIS-39 

4.43  Affects  of  the  Recommended  Project 

on  Land  Use  Plans  . .  EIS-39 

4.44  Relationship  Between  Local  Short-Term  Use  of  the 

Environment  and  Long-Term  Productivity  . . EIS-40 


ElS-iv 


TABLE  OF  CONTENTS  (Cont.) 

ENVIRONMENTAL  IMPACT  STATEMENT 

SECTION  TITLE  PAPE 


4,47  Irreversible  and  Irretrievable  Commitment  of 

Resources  Involved  in  the  Recommended  Project  . ....  EIS-40 

4.49  Environmental  Consequences  of  the  Alternatives  . ...  EIS-41 

4.50  Sturgeon  Bay  Point  . EIS-41 

4.55  Good  Hart  . EIS-42 

4.57  Wilderness  State  Park.  ....* . EIS-42 

List  of  Preparers  EIS-44 

5,00  Coordination  ..... *  EIS-46 

5.01  Public  Involvement  Program  . . EIS-46 

5.05  Required  Coordination  . . ElS-47 

6.00  List  of  Agencies,  Organizations,  and  Persons 

To  Whom  Copies  of  This  Statement  Were  Sent.........  E1S-49 

Comments  and  Responses  on  the  Draft 

Environmental  Impact  Statement  ....................  EIS-61 

References  . . . . . . .  EIS-87 

Glossary  . . . . . . . . .  EIS-90 

Index  . . . .  EtS-97 


EIS-v 


1.  Relationship  of  Plans  to  Environmental  Requirements  . .  ElS-iix 


1.  Relationship  of  Plans  to  Environmental  Requirements  . .  ElS-iix 

2.  Comparative  Impacts  of  Alternatives  . . . .  EIS-x 


3.  Wildlife  of  the  Northwest  Subarea  of  the  Lower  Peninsula  ......  EIS-18 

4.  Unusual  Fit!.  Spades  of  the  Upper  Lake  Michigan  Resin . .  EIS-19 


5.  Species  Composition  of  Wetlands  . . . .  EIS-20 

6.  Results  of  Cross  Village  Harbor  Benthic  Macroinvertebrate 

Analysis  . . . . . .  EIS-21 

7.  Results  from  the  Benthic  Macroinvertebrate  Analysis  for 
Dive  Samples  collected  1-1/4  miles  North  of  Cross  Village, 

Michigan  on  11  June  1980  . . . . .  EIS-22 


N/A****  Not  applicable 


TABLE  2 

COMPARATIVE  IMPACTS  OF  ALTERNATIVES 


e 

o 


•< 


o 

e 


y 

! 


o 

* 


y 

I 


a. 
9 

o  § 
<n 


TJ 

0) 

• 

• 

CO 

•H 

AJ 

AJ 

A 

•H 

«4-f 

cs 

cd 

w 

•H 

AJ 

0) 

cd 

as 

0) 

> 

(1) 

as 

0) 

pO 

CO 

a) 

cd 

*H 

8 

cd 

) 

cd  H 

M 

0 

0 

d) 

0) 

pC 

y 

0 

9 

y 

g 

cd 

A 

3 

0 

CO 

c/s 

CS 

9 

9 

cd 

p 

cd 

-a 


v  a 

—c  9  <o 

«  s  e  ,  y 

y  9  O  60  CD 

u  tl'H  B 


y 

•9  X  _ 
y  y  g 

y  o 
9  9  •  H 


s 


«J  w  U  <rl  H 

cDOW9«y60yyiS! 

(JIUjWSU.C'HW'H  ^ 

M’S  MU  >  U  M  J  Ji  B 
y9y9y<yy.SCMrtrt 
u3>’H#o)Euw4u 


a> 


o 

0u 


a 

so 


9 

e 


e 

o 

v 

00 

g 


CA 


9  © 

.5  e 

•a  cd 

y  9  « 

co  a) 

_ i  o  -  • 

•a  Sit* 

ID  M  M  II 

o  9  rt  y 
rt  y  «o  y 
r-C  00  CD 
Cm  9  V  JS 
CD  41  O  0> 

y  y  g  -C 

■0’S  BIM 


<0  y 


X  CO 
«  CO 

y  ,0  CM 

o  oo 
•  y  9 
U  ft  9  B 

y  O  r-l 
<  B  f4  »J 

x  y  « 


CD  O 
CO  X 


CD  4-1 
CO 


CS 


at  id 
e  w 

CO  y 
ca 


tu  CO 
B  9 

C0 
CA 


3  * 

y  x 
u  y 
CO  CO 

A-SJS 


co 

CO 

o  a> 

*  s 

•«  ti 
CO  V 
ft)  y 
y  o 
co  »y 


» 

CD 

y  y 
y  y 
y  co 
«  u  ►, 

••  <o  o 
9  H  *H  fO 
o  co  y 

y  9  9 
y  O 
co  y  y 
y  y  jb 
y  y 
602  „ 
y  9  9  y  3 
>  U  OW'D 


g 

&  w 
y  y 
3  S 


B 

o 

y 

y 


•9 

9 

CO 


y 

60 

<0 


*9 

9 

C0 


y  - 

2  3 


•H  9 


co  a< 
» 

O  O' 
y  w 
o  Sc 


B  o 
o 

y  9 
y  o 

y 

y  9 
o  y 


>> 
60 

w  y 
>>y  60  9  y 

9  V  9 

y  60  y 

m  ■*  609 
o  o'  9  y  y 
a  y  y  y  o 
S  y  9 
y  y  9  co 
u  O  y  cd 
BOO 
•a  (2  O  ^ 

*  p  £  c 


y 

o 

•9 

y 


co 

y 

o 


,3  £ 


>9  y 
V  9 


V 


O  • m 


(0  CO 

as  0 

3  8 


§  3  % 

m  m  m  o  y 

co  y  9  o  y 

V  CD  MO  ft  U 

y  v  9  a>  g 

JD  9  X  9  H 


•  —  rl 
9  CM 

O  CD  CO 

y  y  y 

vi  y  Ou 

u  y  y  .9  y  y 

9  y  w  »  u> 

U  to  *H  d  O 

4J  .A  ifj  *J  U 

as  0)  4J  O  CX 

c  e  co  *  y 

o  o  u  y  CM  9 

o  cd  y  y  y 

x>  y  9  2 

5  §  « 

a  y  <0  y 

8  9  y  v 

9  y  v 

rlO  iB  M 


u  CO 


4J  CO 

3  y 

cr*  jD 
CO  Jg 


y  cO  9  y 


3  y 


cO  « 

§  3 

9 


9  ■§ 

O  9 
y  co 
y  y 
rt  ce 
y 

y  y 
60  *0 
y  y  9 
>  y  co 
>  60 
y  y  y 

§  "-S 

•°  ?SI 


JS 

3  t 

y 
«  y 

CO  o 

y  <g 


u  rt 

VZ 
<0 


5  j* 

y  y  9 
cm  ,y  B 
CD  9  o 

#  o|  y 


o  y, 
y  H  o 
,x  oS  y 


*8 


9 

y 

CD 

s 


9  9 
8  8 


o  9  y 
9  x: 
ce  y  y 

CD  O 
o  9  y 
hS  y  o 


>i  » 

a 

9  y 


s  g 


3  3 


•d 

••  c 
« 


« i'll 

CD  JS 
rt  u 
y  rt 
do  y 
y  cd, 
* 


xs 

I 

y  J 
9  y 


v  y 

U.S 

06  U 

y  y 

•£  y, 

y  oj 


!•§  M 


a 

4J  _  _ 

3  cd  S 

§"3. 2 

y  y 
y  mc 
y  y  y 
9  « 


y  y  9 
mi  9  y 
y  Sjs 


y  u 


y 

9  y  y 
9  CD  3 


CD 

y  y 
>  o 
y  y 
y  o 

ScO 
tv 

V  9 

y  co 


a 

y 

o 

3 

« 


£ 


73 

B 

rt 

SB 


rt 

* 


S 


5  ev 
u 

cd  u 

:s 


*  £• 
y  o 

> 


y  o 


11 


g 


3^ 


11 


o  o 
y  y 
y  y 

S  si 

td  ^ 


si  i 

y  y  o 

M* 


TABLE  2 

COMPARATIVE  IMPACTS  OF  ALTERNATIVES  (Cont 


ElS-xii 


Section  I 


Final  Environmental  Impact  Statement 
A.  Harbor  for  Light-Draft  Veaaels 
at  Cross  Village,  Michigan 

Need  For  and  Objectives  of  Action 

I. 01  The  purpose  of  the  project  is  to  construct  a  harbor  for  transient 
and  locally  owned  pleasure  craft,  and  commercial  fishing  and  ferry  boats  In 
the  vicinity  of  Cross  Village,  Michigan.  This  area  of  northeastern  Lake 
Michigan  Is  one  of  the  roughest  sections  of  water  In  the  Creat  Lakes.  At 
present,  the  closest  harbors  are  at  Harbor  Springs  and  Charlevoix  about  25 
miles  south  of  Cross  Village,  Micklnaw  City  about  34  northeast  around 
Waugoshance  Point,  and  St.  James  Harbor  on  Beaver  Island  about  24  miles 
west.  To  transverse  the  61  miles  between  Charlevoix  and  Mackinaw  City 
without  an  Intervening  harbor  of  refuge  19  hazardous  for  both  recreational 
and  light-draft  commercial  vessels  during  periods  of  rough  or  unsettled 
weather. 

1.02  The  project  would  Increase  the  general  recreational  use  of  Lake 
Michigan  in  the  Cross  Village  Harbor  area.  The  utilization  of  the  offohore 
fishery  would  be  Increased  as  the  Improvements  would  provide  safety  and 
convenience  for  up  to  104  recreational  craft  as  well  as  commercial  craft. 
Sailing,  power  boating,  and  water  skiing  would  Increase  at  Cross  Village. 
Construction  of  an  underwater  fish  reef  in  the  area  from  old  breakwater 
materials  would  enhance  the  local  fishery,  and  a  walkway  on  the  proposed 
(west)  rubblemound  breakwater  would  provide  access  for  shore  fishermen  (for 
additional  discussions  of  benefits  9ee  page  75  of  the  Phase  I  General 
Design  Memorandum  (GDM)). 

1.03  A  timber  and  rock  breakwater  built  at  Cross  Village  prior  to  World 
War  II  is  now  deteriorated  to  the  point  where  It  no  longer  provides 
protection  from  wave  action.  Prior  to  the  breakwater’s  deterioration, 

Cross  Village  provided  a  port  of  refuge  for  commerical  and  recreational 
craft.  Currently  the  harbor  is  used  only  as  k  launching  site  for  small 


recreational  boats  during  calm  weather*  Construction  of  the  new  facility 
would  improve  economic  conditions  In  the  Cross  Village  community  resulting 
from  the  purchase  of  goods  and  services  In  the  community  by  harbor  users* 
Moderate  employment  opportunities  would  be  provided  from  new  businesses, 
harbor  operations,  and  operation  of  the  Beaver  Island  Ferry. 

Public  Concerns 

1*04  Local  public  concerns  over  the  Cross  Village  Harbor  project  Includet 
1)  The  potential  Impacts  of  the  harbor  on  the  local  tax  base;  2)  the 
magnitude  of  commercial  growth  in  response  to  the  harbor;  3)  environmental 
Impacts  on  the  wetland  area  and  threatened  state  plant  species  located  on 
the  project  site;  and  4)  the  area  of  swimming  beach  to  be  preserved* 


1.05  For  a  detailed  analysis  of  planning  objectives  see  page  44  of  the 
Phase  I  GDM* 
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SECTION  II 


DESCRIPTION  OF  RECOMMENDED  PROJECT 
AND  ALTERNATIVES 


Scope 

2.01  A  harbor  for  light  draft  vessels  Is  recommended  at  Cross  Village, 
Emmet  County,  Michigan  (Figure  2,  inaae  X  CUM  pg.  i3).  The  harbor  would 
provide  facilities  for  both  commercial  vessels  and  recreational  craft  using 
the  Cross  Village  and  northeastern  Lake  Michigan  areas.  The  completed 
project  would  provide  rubhlemound  breakwaters,  commercial  and  recreational 
boat  docks  and  slips,  sport  fishing  access,  (in  the  form  of  a  boat  launch 
and  breakwater  walkway),  parking,  restrooms,  showers,  and  facilities  for 
dispensing  fuel  and  oil. 

Authority 

2.02  Authorization  for  construction  was  granted  on  7  November  1966,  in 
the  River  and  Harbor  Act  of  1966  (Public  Law  89-789)  in  accordance  with  the 
plan  presented  in  House  Document  490,  49th  Congress,  2nd  Session. 
Recommended  Project  (Environmental  Quality  Plan) 

2.03  The  proposed  breakwater  configuration  would  provide  a  protected 
entrance  channel  Into  Lake  Michigan  and  a  sheltered  anchorage  area.  The 
total  breakwater  .length  of  2,590  feet  would  enclose  a  12  acre  area.  The 
main  brcau.water  would  extend  570  feet  northerly  from  shore;  angle  to  the 
northeast  350  feet,  then  extend  750  feet  in  an  easterly  direction.  The 
east  breakwater,  920  feet  in  length,  would  consist  of  a  420  foot 
northeasterly  offshore  section,  and  perpendicular  northwest  500  foot 
extension. 
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2.04  The  Coast  Guard  would  provide  battery-operated  lights  for  the  ends  of 
the  rubblemound  breakwaters  to  serve  as  aids  for  identification  of  the 
harbor  entrance*  The  entrance  channel  would  be  140  feet  wide  with  a  depth 
of  12  feet*  The  2-acre  anchorage  area  and  the  connecting  Internal  channel 
would  be  maintained  at  a  10  foot  depth* 

2*05  A  walkway  would  be  built  on  the  west  breakwater  to  provide  accesa  to 
the  local  fishery*  The  docking  facilities  would  be  constructed  by  the 
Michigan  Department  of  Natural  Resources  (MDNR)*  They  would  be  oriented 
perpendicular  to  the  420-foot  segment  of  the  east  breakwater*  Commercial 
firms  are  expected  to  supply  materials  and  services  to  operate  the 
facilities*  Docking  facilities  for  commercial  carriers  would  be  their 
responsibility. 

2.06  The  construction  of  the  harbor's  1670-foot  west  breakwater  would 
necessitate  the  removal  of  the  deteriorated  Works  Progress  Administration's 
1936  breakwater.  The  estimated  926  cubic  yards  of  clean  stone  would  be 
used  to  construct  three  underwater  reefs  6-feet  in  height  and  approximately 
150-feet  in  length.  The  reefs  would  be  located  between  the  18  to  24  foot 
contour  (relative  to  the  hake  Michigan  low  water  datum  of  576.8  feet), 
northwest  of  the  harbor  entrance.  The  three  parallel  reefs  would  be 
oriented  in  a  northeast-southwest  direction,  with  the  northeast  end  of  the 
center  reef  located  5,000-feet  northwest  (315°)  of  the  existing 
breakwater-beach  intersection  (Figure  2).  Individual  reefs  would  be  built 
in  a  serpentine  pattern  to  provide  optimal  cover  and  habitat  diversity. 

2.07  To  construct  the  entrance  channel  and  basin,  approximately  67,000 
cubic  yards  of  dredged  material  would  initially  be  removed  from  the  harbor 
site.  This  material  is  uncomtaminated  sand  and  suitable  for  beach 
nouishment  (EPA  letter  pg.  IV-39).  Fifteen  thousand  cubic  yards  of  this 
sand  material  would  be  placed  along  the  420  foot  portion  of  the  east 
breakwater  as  fill,  extending  both  the  length  and  depth  of  the  swimming 
beach  (Figure  1).  The  remaining  52,000  cubic  yards  would  be  deposited 
along  the  shoreline  erosion  zone  to  the  east  of  the  harbor  area  extending 


approximately  4,000  feat  (aae  Figure  8,  page  A-119).  Following  harbor 
construction,  a  ahorallna  monitoring  program  would  ba  implemented  to 
determine  the  volume  of  beach  sand  loat  to  erosion.  Material  from 
maintenance  dredging  would  then  be  placed  at  beach  nourishment  in  the 
erosion  area*  as  long  as  the  material  remained  uncontaminated.  To 
determine  if  tho  dredged  materials  wore  uncont trains ted,  harbor  sediments 
would  be  analysed  for  pollutants  just  prior  to  maintenance  dredging.  If 
necessary,  additional  uncontaminated  beach  nourishment  material, 
originating  from  an  approved  uncontaminated  source,  would  make  up  the 
balance  necessary  to  maintain  the  beaches  in  the  erosion  sons  area*  For 
further  details  on  the  Choreline  Monitoring  Program  see  Appendix  A  (Page 
A-13),  of  the  Phase  I  GDM. 

2.08  In  addition  to  the  shoreline  disposal  site,  an  alternative  deep 
open-water  disposal  site  has  been  established.  In  the  event  that  weather 
conditions  would  preclude  shoreline  disposal  during  either  the  initial 
harbor  construction  or  maintenance  dredging  operations,  the  deep  open-water 
site  would  be  utilised.  Because  the  volume  of  dredged  material  is  low,  a 
small  open-water  site,  1,500-feet  by  2,600-feet,  has  been  selected.  The 
southwest  corner  of  the  site  is  located  8,200-feet  NNE  (25* )  from  the 
existing  Cross  Village  breakwater  pierhead  (Figure  3). 

2.09  The  total  first  cost  associated  with  this  project  is  estimated  at 
$5,395,500,  of  which  $3,307,850  would  be  a  Federal  contribution.  Annual 
costs  include  amortization  of  the  first  costs  over  a  50-year  economic  life, 
Interest,  and  maintenance  of  the  facility.  The  annual  cost  is  estimated  at 
$262,905,  of  which  $176,105  would  be  the  Federal  contribution.  Sport 
fishing,  commercial  fishing,  the  Beaver  Island  ferry,  recreational  docking 
facilities,  and  a  harbor  for  refuge  would  be  the  primary  benefits  of  the 
recommended  harbor.  The  annual  benefits  to  these  activities  have  been 
estimated  at  $312,259.  This  annual  benefit  exceeds  the  annual  cost  by  a 
factor  of  1.19  (benefit-cost  ratio).  This  Indicates  that  the  project  is 
economically  justified.  For  a  detailed  economic  analysis  see  Page  71  of 
the  Phase  1  GDM. 
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Location  of  Open- 
Water  Disposal  Area 
and  Sampling  Sites 

□  DISPOSAL  SITE 
•  SAMPLING  SITE 


Alternatives 


2.10  Sturgeon  Bay  Point  and  Good  Hart,  Michigan,  are  two  alternative 
harbor  sites  that  were  also  considered.  The  harbor  layouts  for  these  two 
alternative  sites  are  basically  the  same,  with  a  few  minor  variations  in 
breakwater  configurations. 

2.11  The  Sturgeon  Bay  Point  Harbor  configuration  consists  of  two 
rubblemound  breakwaters,  a  12-foot  entrance  channel,  10-foot  access 
channels,  a  two  acre  10-foot  anchorage  area,  and  recreational  and 
commercial  docking  facilities.  The  main  breakwater  would  extend  400  feet 
northeasterly  from  shore,  then  northwesterly  1,200  feet.  The  smaller  north 
breakwater,  440  feet  in  length,  would  protect  the  harbor  against  waves  from 
the  north  (Figure  12,  Phase  I  GDM,  pg.  57). 

2.12  The  Good  Hart  Harbor  configuration  is  almost  identical  to  that  of 
Sturgeon  Bay  Point.  The  only  differences  are:  (1)  the  short  segment  of 
the  main  breakwater  is  500';  and  (2)  the  north  breakwater  would  extend  east 
offshore  350'  then  angle  southeast  100'  (Figure  11,  Phase  I  GDM,  pg.  56). 

2.13  An  additional  alternative  project  site  located  near  the  Little  Sucker 
Creek  in  Wilderness  State  Park  is  no  longer  considered  a  feasible 
alternative.  Therefore,  neither  the  Final  Environmental  Impact  Statement 
or  the  Phase  I  General  Design  Memorandum  address  the  site  in  detail. 


Section  III 


The  Affected  Environment 


Location  (Cross  Village) 

3.01  Cross  Village  Is  located  in  Emmet  County,  Michigan,  25  miles 
northeast  of  Charlevoix,  and  34  miles  southwest  of  Mackinaw  City  on  the 
south  shore  of  Sturgeon  Bay. 

Climate 

3.02  In  general,  the  tempering  effects  of  Lake  Michigan  are  felt  over  all 
portions  of  the  Lake  Michigan  basin,  especially  along  the  shoreline 
counties.  The  mean  annual  temperature  and  relative  humidity  in  the  northern 
portion  of  the  basin  average  41  °F,  and  75  percent  respectively. 

3.03  In  the  Cross  Village  area  the  daily  average  temperature  in  January  is 
18°F.  The  first  frost  occurs  by  15  October  followed  by  an  average  of  150 
days  when  temperatures  are  below  32®F.  Temperatures  peak  in  July,  with 
highs  normally  in  the  upper  70's.  Snowfall  totals  about  90  Inches  per 
year.  There  is  an  average  of  32  days  with  one  inch  or  more  snowfall. 

Total  annual  precipitation  ranges  from  16  to  32  Inches  (Baldwin,  1974). 

3.04  Windstorms  o^er  the  State  of  Michigan  are  normally  caused  by  a 
frontal  passage  of  a  low-pressure  center  and  with  movement  of  extensive 
areas  of  high  pressure.  The  more  severe  windstorms  normally  occur  during 
the  winter-spring  period  when  these  state-wide  features  coexist.  Although 
the  summer  months  are  generally  the  calmest  periods  of  the  year, 
short-duration  thunderstorm  winds  occur. 

Topography 

3.05  Although  the  nearshore  slope  is  very  gradual,  the  Cross  Village  area 
is  hilly.  Over  the  first  800  feet  inland  there  is  less  than  a  20  foot 
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increase  in  elevation  (shoreline  elevation  is  578.5  feet).  However, 
further  west,  along  highway  119,  elevations  increase  sharply,  rising  62. 
feet  over  a  horizontal  distance  of  about  250  feet.  The  highway  near  Cross 
Village  is  at  an  elevation  of  660  feet.  Approximately  two  and  ono  half 
miles  further  Inland,  to  the  southeast,  elevations  in  the  900  foot  range 
are  common. 

Geology 

3.06  Rock  indigenous  to  the  area  is  part  of  the  Bois  Blanc  formation, 
which  runs  from  the  south  shore  of  the  Straits  of  Mackinac,  westward 
through  Waugoshance  Point  and  North  Traverse  Bay  out  to  the  Beaver  Island 
area.  Bois  Blanc  rock  is  composed  of  cherty  dolomite,  dolomite  limestone, 
and  limestone.  This  bedrock  dates  back  to  the  lower  Devonian  period  (about 
300  million  years  ago).  During  the  last  million  years,  glaciers  Invaded 
the  region  several  times  and  scoured  and  molded  the.  landscape,  leaving 
behind  morainic  surface  formations  and  surface  deposits  200  to  400  feet 
thick  (Hough,  1958). 

Soils 

3.07  Soils  in  the  vicinity  of  Cross  Village  are  deep,  well  drained,  and 
sandy.  They  are  composed  mostly  of  glacial  till  with  some  clay  substratum. 
Natural  drainage  is  directly  into  Lake  Michigan,  with  0  to  6X  slopes.  In 
the  area  of  the  recommended  harbor  and  to  the  immediate  northwest  along 
Lake  Michigan,  the  soil  is  mostly  sand  with  some  gravel  and  silt*  Sandy 
soil s  also  occur  to  the  southwest  along  with  poorly  drained  organic  soils 
(U.S.  Department  of  Agriculture,  Soil  Conservation  Service,  1973). 

Hydrology 

3.08  The  mean  water  surface  level  of  Lake  Michigan  is  578.30  feet 
(1900-1979)  IGLD.  Temporary  fluctuations  can  range  several  feet  due  to 
meteorological  disturbances  such  as  wind  and  changing  barometric  pressure. 
Long  term  variations,  resulting  from  change  in  net  supply  to  the  lake,  had 


a  range  of  about  4*82  feet  during  the  period  from  1900  to  1977.  The  long 
term  (1900  to  1980)  maximum  Instantaneous  lake  level  was  at  581.1  feet  In 
1974  with  the  long  term  instantaneous  minimum  of  575.4  occurring  In  1964. 
Seasonal  variations  of  about  1  foot  result  from  changes  In  the  rate  of 
evaporation  and  precipitation,  aaowmelt,  and  freezing. 

3.09  The  direction  of  surface  currents  along  the  northeast  shore  of  Lake 
Michigan  19  from  south  to  north,  their  direction  and  fl  >v  rate  result  from 
the  prevailing  westerly  winds.  Net  littoral  drift  pa.. urns  in  the  Cross 
Village  harbor  area  run  from  the  southwest  to  the  northeast  at  an  annual 
rate  of  approximately  3,800  cubic  yards. 

Water  Quality 


3.10  No  ground  water  study  has  been  performed  in  the  project  vicinity.  In 
general  ground  water  availability  In  Emmet  County  Is  adequate  and  of  good 
quality.  The  only  source  of  drinking  water  for  homes  and  businesses  in 
Cross  Village  is  well  water.  Although  the  Emmet  County  Department  of 
Health  has  no  record  of  any  water  quality  checks  being  performed  on  area 
wells,  there  has  never  been  a  water  quality  problem  reported  in  the  Cross 
Village  area. 

3.11  Post  1965  well  logs  provided  by  local  Health  Department  Officials 
(Henne,  1981)  provide  the  only  information  relative  to  the  ground  water 
supply  at  Cross  Village.  Average  well  depths  and  production  rates  vary 
from  120-feet  and  31  gallons  per  minute  (gpm)  above  the  bluff,  to  68-feet 
and  60  gpm  below  the  bluff.  The  above  mentioned  bluff  is  oriented  in  a 
north-south  direction  parallel  to  and  approximately  500-feet  west  of 
highway  119  (see  Topography  for  further  details,  pg.  EIS-10). 


3.12  The  Lake  Michigan  water  quality  In  the  area  of  the  recommended  harbor 
appears  to  be  very  good.  Samples  collected  on  9  November  1979,  were 
analyzed  for  a  variety  of  chemical  parameters  (Attachments  A  and  B).  The 
reported  values  are  characteristic  of  an  uncontaminated  fresh  water 
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ollgotrophlc  lake  (International  Joint  Commission,  Canada  and  the  United 
States,  1978;  Taylor  et.  al^  1980).  The  locations  of  sampling  sites  (1,  2, 
and  3)  are  provided  In  Attachment  C. 

Wastewater  Treatment  Facilities 

3.13  Peak  sewage  volume  estimates  for  the  Cross  Village  Harbor  restroom 
facilities  range  from  6,000  to  10,000  gallons/day.  At  present  there  are  no 
wastewater  treatment  facilities  at  Cross  Village.  When  the  harbor  is 
built,  the  Michigan  DNR  would  utilize  a  sewer  system,  if  one  existed  at  the 
time  of  construction.  If  one  didn’t  exist,  a  system  acceptable  to  the 
Michigan  Department  of  Public  Health  would  be  designed  by  the  State  (see 
MDNR,  Waterways  Division  correspondence  pg.  IV-35).  The  alternative  modes 
of  sewage  disposal  would  include: 

(a)  Construction  of  a  Cross  Village  wastewater  treatment  facility; 

(b)  Septic  system  with  both  a  holding  tank  and  tile  field  located  at 
the  project  site; 

(c)  Septic  system  with  a  tile  field  located  near  the  project  site  in 
more  suitable  soils; 

(d)  Holding  tank  and  haul  system;  sewage  would  be  trucked  from  holding 
tanks  located  at  the  harbor  site  to  one  or  more  neighboring  sewage 
facilities  for  processing. 

3.14  A  septic  system  with  the  tile  field  located  near  the  harbor,  on  an 
upland  site,  would  probably  be  the  best  alternative  to  a  sewage  treatment 
facility  based  on  economic  and  environmental  criteria. 

Sediments  (Harbor  Site) 

3.15  Results  of  sediment  sampling  at  the  proposed  project  site  show  the 
bottom  substrate  to  be  light  brown,  odorless,  medium  to  very  fine  grain 
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sands  (Attachment  D).  The  percent  solids  for  all  samples  taken  were  high, 
exceeding  78%.  Percent  of  volatile  solds  (dry  weight)  and  percent  oil  and 
grease  (dry  weight)  were  very  low,  ranging  from  .19%  to  .26%  and  .02%  to 
.04%  respectively  (Attachment  E).  These  values  are  indicative  of 
uncontaminated  sediments  (U.S.  Environmental  Protection  Agency,  Region  V, 
1977). 

3.16  Pesticide  analyses  performed  on  the  sediments  are  reported  in 
Attachment  F.  Values  for  all  of  the  chemical  parameters  tested  are 
characteristic  of  uncontaminated  sediments  (International  Joint  Commission, 
Canada  and  the  United  States,  1978). 


3.17  Five  bottom  samples  collected  from  the  deep  open-water  disposal  area 
(Figure  2)  on  11  June  1980  have  been  analyzed  for  particle  size  composition 
(Attachment  G).  Sediment  composition  within  the  disposal  area  (Figure  1, 
sample  sites  1  and  2)  appears  to  be  quite  uniform  ranging  from  medium  to 
very  fir*  grain  sand,  at  a  depth  of  about  60-feet.  Although,  the 
open-water  disposal  area  sediments  are  smaller  in  grain  size  than  the 
sediments  collected  at  Cross  Village  Harbor,  more  than  50%  (dry  weight)  of 
the  sediments  collected  from  both  the  harbor  and  open-water  disposal  area 
are  classified  as  fine  to  very  fine  sand. 


Vegetation 


3.18  The  Cross  Village  area  was  once  largely  pine  (northern  xeric)  forest 
on  the  outwash  sands  and  maple-beech  (southern  mesic)  forest  on  the 
moraines.  Fires  and  clear-cut  logging  practices  increased  the  acreage  of 
large  open  areas  within  the  early  successicnal  forest  plant  communities. 
The  openings  first  revegetated  with  brush  species  such  as  viburnum 
(Viburnum  sp. )  and  blueberry  (Vacclnlum  sp> ).  However,  the  area  is  now 
covered  by  second  growth  forests  of  oak  (Quercus  spp.),  maple  (Acer  sp.), 
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and  pine  (Plnua  sp.),  pine  platatlons,  aspen-birch  stands  (Populus  - 
Betula),  and  pole-sized  hardwoods. 

3.19  Cross  Village  and  the  Sturgeon  Bay  Dunes  found  just  to  the  northeast 
of  the  project  site  sustain  several  plant  species  which  are  on  the  State  of 
Michigan's  Threatened  Species  List.  These  species  are:  Lake  Huron  tansy 
(Tanacetum  huronense);  thickspike  wheatgrass  (Agropyron  dasyatachyum) ; 
Pumpelly's  broraegrass  (Bromus  pumpellianus) ;  and  Pitcher's  thistle  (Clrsium 
pltcheri). 

3.20  The  Lake  Huron  tansy,  thickspike  wheatgrass,  and  the  Pitcher's 
thistle  have  been  found  at  the  recommended  harbor  site.  To  accommodate 
harbor  parking  facilities  a  significant  portion  of  these  plants  would  be 
removed  and  their  dune  habitat  eliminated.  However,  common  to  abundant 
stands  of  Lake  Huron  tansy  and  Pitcher's  thistle  are  endemic  to  the  Lake 
Michigan  shoreline  along  both  the  north  and  south  shores  of  Sturgeon  Bay 
(Coups  Survey  conducted  in  1980). 

3.21  Additional  plant  species  identified  along  the  dunes  at  the  harbor 
site  include:  wheatgrass  (Agropyron  trachycaulum) ;  sagewort  wormwood 
(Artemesla  campestris);  Canada  wildrye  (Elymus  canadeis) ;  prairie 
sandreed  (Calamovilfa  longifolia);  silverweed  cinquefoil  (Potentllla 
anserina);  common  yarrow  (Achillea  millefolium);  American  searocket  (Cakile 
edentula);  sanu  cherry  (Prunus  pumlla);  teal  lovegrass  (Kragr ostia 
hypnoides);  American  beachgrass  (Ammophlla  brevlllgulata);  and  beach  pea; 
or  maritime  peavine  (Lathyrus  maritimus). 

SERIES  II  DUNES 

3.22  On  17  March  1981  the  Cross  Village  Harbor  site  was  designated  a 
Series  II  Dune  Area  by  the  Michigan  Department  of  Natural  Resources  under 
the  Sand  Dune  Protection  and  Management  Act  of  1976. 
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3,23  The  Cross  Village  Harbor  site  contains  two  separate  foredune  areas 
(Figure  A).  One  small  dune  area  (designated  Dune  Area  I)  about  100-feet 
west  of  Wetland  I  is  circular  in  shape  rising  approximately  5-feet  above 
tha  adjacent  beach  and  measures  about  95-feet  in  diameter.  This  dune  Is 
densely  vegetated  by  dune  grasses  and  the  Michigan  threatened  Lake  Huron 
tansy.  Dune  Area  2  Is  about  3  feet  high,  350  feet  long  and  20  to  60  feet 
In  widtn.  The  longitudinal  axis  of  this  dune  area  Is  oriented  In  a 
east-west  direction  AO  to  75-feet  south  of  the  normal  high  wat«.r  mark 
between  the  beach  and  northeast  border  of  Wetland  I.  The  predominant  forms 
of  vegetation  in  Dune  Area  II  are  dune  grasses,  Lake  Huron  tansy, 
horsetails,  and  wheatgrass. 

Wildlife 

3,2A  Mammals  known  to  dwell  near  Cross  Village  include  the  white-tailed 
deer  (Odocolleus  virglnianus)  and  black  bear  (Ursus  amerlcanus).  Other 
small  mammals  thought  to  be  present  in  medium  to  high  densities  through  the 
area  are  listed  In  Table  3, 

3.25  Emmec  County  lies  on  a  migration  corridor  and  Is  a  wintering  place 
for  dabbling  ducks,  blue  geese  (Chen  caerulescens)  and  snow  geese  (Chen 
hyperborea)  (Great  Lakes  Basin  Commission,  1975).  Although  not  reported 
this  winter  at  the  Cross  Village  Harbor  wetlands,  mallard  ducks  (Anas 
platyrynchos)  and  heron  (Clconiiformes  spp.)  are  known  to  frequent  the 
area. 

3.26  The  U.S.  Fish  and  Wildlife  Services  Red  Book  (1979)  on  threatened  and 
endangered  species  was  reviewed.  One  threatened  bird,  the  Bald  Eagle 
(Haliaeetu8  leucocephalus),  may  be  found  In  the  general  project  area. 
However,  there  is  no  record  of  any  eagle  nests  in  the  area  (see  U.S*  Fish 
and  Wildlife  correspondence  pg.  IV-15). 


EIS-16 


Cross  Vilfage  Harbor  Foredunes 


Table  3 

Wildlife  of  Northwest  Suberea  of  the  Lower  Peninsula  (Great  Lakes  Basin 
Commission,  1975) 


Common  Name 

Big 

White-tailed  Deer 
Black  Bear 
Moose 
Turkey 


Density 

Med lum 
Low 
Low 
Low 


Trend 

Decreasing 

Decreasing 

Increasing 

Increasing 


Scientific  Name 

Odocoileus  vlrginanua 
Ur sue  americanus 
Alces  alces 
Meleaaris  aallopavo 


WATERFOWL 

Ducks 

Geese 

SMALL  GAME 

Cottontail  Rabbit 
Ring-necked  Pheasant 
Ruffed  Grouse 
Gray  Squirrel 
Fox  Squirrel 
Snowshoe  Hare 
Woodcock 
Mourning  Dove 
Bobwhite  Quail 
Sharp-tailed  Grouse 


Medium 

Medium 


High 

Low 

High 

Medium 

Medium 

Low 

High 

Medium 

Low 

Low 


Stable  Anatidae  spp. 

Increasing  Ansecinae  spp. 

Stable  Svlvllagus  florldanus 

Stable  Phaslanus  colchicua 

Increasing  Bonasa  umbellus_ 

Increasing  Sciurus  carol lnens is 

Increasing  Sciurus  niger 

Decreasing  Lepus  americanus 

Increasing  Philohela  minor 

Stable  Zenaidura  macroura 

Stable  Collnus  vlrginlanus 

Decreasing  Pedioecetes  phaaianellus 


FURBEARERS 


Muskrat 

Medium 

Mink 

Medium 

Beaver 

High 

Weasel 

Medium 

Raccoon 

High 

Otter 

Low 

Skunk 

High 

Opossum 

Medium 

Badger 

Low 

Decreasing  Ondatra  zibethica 

Stable  Mustela  vison 

Stable  Castor  canadensis 

Stable  MuBtela  spp. 

Increasing  Procyon  lotor 

Decreasing  Lutra  anadensis 

Increasing  Mephitis  spp. 

Increasing  Didelphls  arsupialis 

Stable  Taxidea  axus 


NON-GAME 
Woodchuck 
Porcupine 
Red  Fox 
Bobcat 
Crow 
Raven 

Red  Squirrel 
Coyote 
Bald  Eagle 


Medium 

Low 

Medium 

Low 

High 

Low 

Medium 

Low 

Low 


Stable  Marmota  monax 

Decreasing  Erethizon  dorsatum 
Stable  Vulpes  fu'lva 

Decreasing  Linx  rufus 
Increasing  Corvus  brachyrhynchqa 
Stable  Corvus  orax 

Increasing  Tamiasciurus  hudsonlcua_ 
Stable  Canis  latrana 

Decreasing  Hallaeetus  laucocaphalus 


3.27  Several  rare  fish  species,  (Table  4)  could  be  in  the  Crose  Village 
region  (Scott  and  Crossman,  1973),  although  none  of  these  species  have  been 
found  there  to  date. 


TABLE  4 

Unusual  Fish  Species  of  the  Upper  Lake  Michigan  Basin 


Common  Name 

Scientific  Name 

Classification 

Long jaw  cisco 

Coregonus  alpenae 

Federal 

Endangered 

Deepwater  cisco 

Coregonus  johannae 

State 

Endangered 

Black fin  cisco 

Coregonus  nigrlpinnls 

State 

Endangered 

Shortnose  cisco 

Coregonus  reighardl 

State 

F.ndangerad 

Lake  Sturgeon 

Acipenser  fulvescens 

State 

Threatened 

Lake  herring 

Coregonus  artedii 

State 

Threatened 

Bloater 

Coregonus  hoyi 

State 

Threatened 

Klyi 

Coregonus  klyi 

State 

Threatened 

Wetlands 


3.28  Within  the  project  site  are  two  wetland  areas  (Figure  1).  Wetland  I 
(2.4  acres)  is  a  series  of  4  open-water  areas  connected  by  a  flow  of  water 
that  enters  Lake  Michigan  from  its  northeast  end.  Water  depths  range  from 
6  to  24  inches.  The  water  source  for  wetland  I  is  a  combination  of  run-off 
and  ground  water. 

3.29  Wetland  II  Is  a  single  pond  (Figure  1),  connected  to  Lake  Michigan  at 
its  eastern  end.  This  wetland  is  a  spring  feed,  flooded,  low-lying  wooded 
area  with  water  depths  ranging  from  12  to  24  Inches.  Most  of  this  small 
wetland  lies  outside  of  the  project  site. 

3.30  Both  wetlands  are  possible  spawning  sites  for  northern  pike  (Bsox 
lucius)  (U.S.  Department  of  the  Interior,  1979).  Table  5  lists  the  Wetland 


biota  composition 


Table  5 

Species  Composition  of  Wetlands 
(U.S.  Dept,  of  Interior,  1979) 


Wetland  I 


Cattail,  Typha  sp. 

Bladderwort  Utrlcularla  sp. 
Duckweed,  Lemna  sp. 

Horsetail,  Equisetum  2  spp. 

Joe-pye  weed,  Eupatorium  macula turn 
Muskgrass,  Chara  sp.  ' 

Pondweed,  Potamogeton  sp. 

Sedges,  Carex  sp. 

Spikerush,  Juncus  sp. 

Larval  crayfish,  Astacidae 
Midges,  Dlptera 
Snails,  Pulraonata 
Water  Strlders,  Gerrldae 

Bullfrog,  Rana  catesbeiana 
Mallard,  Anae  platyrhynchos 


Wetland  II 


Cattail,  Typha  sp. 
Goldenrod  Solldago  sp. 
Duckweed,  Lemna  ep. 
Speedwell,  Veronica 
anagallis-aquatica 
Spikerush,  J uncus  sp. 
Willow,  Sallx  sp. 

Midges,  Dipera 

Water  strlders,  Gerrldae 


Benthos  (Harbor  Site) 

3.3l  On-slte  testing  of  the  harbor  area  indicates  that  no  well  established 
benthic  communities  exist.  The  northeast  section  of  the  project,  sample 
site  3  (Attachment  C)  apparently  supports  the  densest  benthic  community. 
Benthos  types  collected  at  sample  site  3  include  amphlpods  (Pontoporela 
hoyi),  ollgochaetes  (Stylaria  lacustris),  and  unidentifiable  chironomid 
dipterans.  At  site  1  only  small  numbers  of  tubificids  were  collected,  at 
sample  site  2  only  a  small  number  of  dipterans  (Table  6).  Sample  sites  1 
and  2  are  higher  energy  environments  than  sample  site  3.  This  is  the  most 
probable  reason  for  sparse  benthic  populations  at  these  sites. 


TABLE  6 


Results  of  Cross  Villsge  Hsrbor  Benthic  Macrolnvertebcete  Analysis. 


Taxa 

1 

Site 

- J - 

- -y- 

Amphlpoda 

Pontoporeia  hoyi 

Ollgochaeta 

Tubificidae 

Immature  w/o  capilllform 
chaetae 

Naididae 

Stylarla  lacustris 

6.4 

19.1 

6.4 

Diptera 

Unidentifiable  Chltonomidae* 

6.4 

25.5 

Total  number/m2** 

6.4 

6.4 

51.0 

Total  taxa 

1 

1 

3 

*head  capsule  damaged  or  specimen  too  Immature  for  Identification 
beyond  family  level 

**three  grabs  per  site  ware  taken 


Benthos  (Open-Water  Disposal  Area) 

3*32  Results  from  the  benthic  macro Invertebrate  analysis  for  dive  samples 
collected  In  the  vicinity  of  the  open-water  disposal  area  on  11  June  1980 
are  listed  in  Table  7.  Both  species  diversity  and  total  macrolnvertebrate 
density  are  greatest  In  the  near-shore  sampling  sites  (Figure  2,  sites  3 
and  4).  Macrolnvertebrate  diversity  and  density  appear  to  decrease 
progressively  with  Increased  depth. 


Fisheries 


3.33  Inland  spawning  In  relation  to  Lake  Michigan  around  the  Cross  Village 
area  is  limited*  The  two  small  wetlands  areas  located  on  the  project  site 
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are  possible  northern  pike  (Esox  lucius)  spawning  grounds  (U.S.  Fish  and 
Wildlife  Service,  1979).  W'camp  Creek,  1  mile  to  rhe  north  is  the  closest 
known  inland  spawning  area  within  a  5  mile  radius  of  Cross  Village. 

3.34  The  <,  'f shore  sport  fishery  is  not  well  utilized  by  sportsmen  even 
though  northern  pike,  s,..allmouth  bass  (Hicropterus  salmcides).  Chinook 
salmon  (Oncorhynchus  tshawytscha),  trout-perch  (Percopsis  omlscomaycus), 
and  rainbow  smelt  (Osmerus  mordax)  frequent  the  harbor  site.  The  proposed 
rubblemound  breakwaters  and  on-shore  facilities  would  provide  a  safe, 
convenient  means  of  access  to  the  local  fisheries  for  both  small  and  large! 
recreational  craft. 

3.35  Commerical  fishing  at  Cross  Village  ended  in  1S55  with  deterioration 
of  the  breakwater.  Lake  trout  (Salvelinus  namaycush),  whitefish  (Coregonus 
culpeaformis) ,  and  suckers  (Catostomus  spp.)  were  the  principal  catches. 
Total  catch  peaked  at  80,000  lbs.  in  1948. 

3.36  The  Cross  Village  area  is  a  desirable  location  to  base  a  commerical 
fishery  because  it  is  adjacent  to  some  of  the  areas  best  fishing  grounds. 
However,  the  future  of  the  entire  northeastern  Lake  Michigan  fishery  is  in 
question.  If  the  Bay  Mills  and  Sauj.t  Ste.  Marie  Indians  win  their  fishing 
rights  dispute  against  the  State  of  Michigan,  which  is  currently  on  appeal 
in  the  U.S.  Sixth  Circuit  Court  of  Appeal  in  Cincinnati,  the  future  outlook 
for  the  commercial  fishery  in  the  Cross  Village  vicinity  is  open  to 
question.  Without  the  authority  to  manage  local  fish  stocks,  the  State  of 
Michigan  cannot  accurately  predict  or  regulate  the  future  of  the  fish 
stocks  and  the  fisheries  in  the  area  (Wright  i960).  On  the  ether  hand, 
both  Indian  and  non-Indian  1979  commercial  whitefish  catches  were  up  15.0 
and  8.5  percent  respectively  over  1978  catches.  It  Is  not  clear  whether 
the  Increased  catches  were  a  result  of  Increased  fishing  pressure  or  an 
increase  in  whitefish  stocks.  However,  there  is  no  evidence  indicating 
that  whitefish  populations  are  currently  being  stressed  by  overharvest 
(Hatch,  1981). 


KIS-24 


Recreation 


3.37  Local  recreational  resources  In  the  immediate  project  area  Include 
the  offshore  fishery,  a  sand  beach  throughout  the  harbc  area  and  a 
portable  launching  ramp  located  behind  the  remains  of  the  existing 
breakwater  structure.  The  ramp  can  only  be  used  during  calm  weather 
conditions  because  the  deteriorated  breakwater  no  longer  offers  protection 
from  wave  action. 


3.38  Although  little  sportfishing  now  occurs  at  the  project  site,  It  is  a 
popular  sport  In  the  county,  in  both  inland  and  Lake  Michigan  waters.  In 
1973,  there  were  an  estimated  50,000  trout  and  salmon  angler  days  and 
75,000  Inland  angler  days  (Sommers,  1977). 


3.39  Wilderness  State  Park,  about  6  miles  north  of  the  project  area  Is  an 
attraction  of  particular  Interest  to  tourists.  Contained  within  the  park 
are  a  wildlife  refuge,  a  general  store,  and  numerous  rental  cabins  and 
camping  facilities  for  both  tents  and  recreational  vehicles. 

Man-made  Facilities 


3.40  The  pre-World  War  II  breakwater  and  portable  launching  ramp  are 
located  within  the  recommended  project  area.  The  portable  launching  ramp 
would  not  be  utilized  after  the  construction  of  a  permanent  boat  launch. 
Stone  breakwater  material  would  be  reused  In  the  construction  of  underwater 
fish  reefs. 

Demography  and  and  Social  Characteristics 

3.41  The  population  of  Cross  Village  In  1980  was  217,  an  Increase  of  17. 3% 
over  the  1970  population  of  185.  Emmet  County’s  population  increased  by 
24.3%  over  the  same  time  period.  The  1980  population  was  22,792. 
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3*42  Current  population  estimates  for  the  time  period  1980  to  *990  show 
project  population  increases  of  20%  for  Cross  Village  and  9%  for  Emmet 
County*  These  figures  do  not  take  into  account  the  construction  of  a  harbor 
at  Cross  Village  (for  further  details  see  Human  Resources,  page  27,  GDM). 

Cultural  Resources 


3.43  A  preliminary  cultural  reconnaissance  of  the  Cross  Village  area  has 
been  completed.  There  appears  to  be  no  significant  sites  present  in  the 
area  of  direct  project  impact.  There  are  no  sites  listed  on  the  National 
Register  of  Historic  Places  in  the  vicinity  of  the  project.  However,  the 
Cross  Village  area  is  rich  in  pre-histor leal  and  historical  resources.  At 
the  request  of  the  State  Historic  Preservation  Officer,  a  more  detailed 
historical  and  architectural  survey  will  be  undertaken  during  the  Phase  II 
design  stage  to  determine  if  development,  which  could  take  place  Indirectly 
in  response  to  the  presence  of  the  harbor,  could  adversely  affect  any 
cultural  resources  at  Cross  Village. 

Sturgeon  Bay  Point 

3.44  The  Sturgeon  Bay  Point  site  is  located  approximately  6  miles 
northeast  of  the  Cross  Village  site,  on  the  south  shore  of  Sturgeon  Bay. 
This  site  would  utilize  a  1500  foot  stretch  of  scenic  lakefront  dune 
property  which  is  now  part  of  the  Hardwood  State  Forest.  The  future 
expansion  plans  outlined  in  the  Wilderness  State  Park  Master  Plan  call  for 
the  eventual  Inclusion  of  this  property  (all  of  Section  13)  within  the 
Park  boundrles.  All  the  dune  formation  located  on  and  bordering  the 
Sturgeon  Bay  Point  site  are  designated  Series  II  Dune  Areas. 
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3.45  The  north  shore  of  Sturgeon  Bay  is  divided  into  an  upland  region  | 
vegetated  by  white  poplar  (Populus  alba)  and  white  cedar  (Chaaaacyparls  | 
thyoides)  and  a  foredune  area  dominated  by  beach  grasses  and  sand  cherries  | 
(Prunus  pumlla).  An  extensive  sand  and  pebble  beach  measuring  up  to  100  | 


feet  in  width  follows  the  uneven  shoreline  of  the  bay.  Directly  behind  the 


proposed  harbor  site  Is  a  beach  wetland  area  approximately  500  feet  In 
length  and  40  feet  In  widths 

3.46  Three  Michigan  threatened  plant  species  have  been  identified  at  the 
Sturgeon  Bay  site.  (1)  The  Lake  Huron  tansy;  (2)  Pitcher's  thistle;  and 
(3)  thlckspike  wheatgrass. 

3.47  Sturgeon  Bay  Dunes,  located  less  than  one  mile  northwest  of  the 
Sturgeon  Bay  site  Is  an  area  of  special  concern  to  environmentalists.  This 
dune  area  Is  part  of  an  716-acre  stretch  of  unique  shoreline  dune  habitat 
(owned  by  Sand  Products  Corporation)  currently  being  subjected  to  damage  by 
recreational  vehicles.  In  this  fragile  dune  habitat  a  number  of  Michigan 
threatened  plant  species  flourish.  These  Include  the  Lake  Huron  tansy, 
thlckspike  wheatgrass,  Pumpelly's  bromegrass,  and  Pitcher's  thistle  (Voss, 
1978). 

Good  Hart 


3.48  The  Good  Hart  site  Is  located  about  10  miles  SSW  of  Cross  Village. 
Most  of  the  land  at  this  site  is  wooded  upland  composed  of  aspen  (Populus 
spp. ) ,  white  cedar,  and  birch  (Betula  spp.).  The  upland  slopes  sharply 
downward  to  a  small  foredune  which  separates  the  beach  and  upland  areas. 

The  foredune,  dominated  by  dune  grasses,  gradually  diminishes  Into  a  gently 
sloping  white  sand  beach,  ranging  from  20  to  30  feet  in  width.  The 
Michigan  threatened  plant.  Lake  Huron  tansy  is  common  throughout  the  site's 
foredune  area. 

Wilderness  State  Park 


3.49  The  Wilderness  State  Park  site  Is  located  in  a  marsh  near  Little 
Sucker  Creek  approximately  1  mile  southwest  of  Waugoshance  Point  on  the 
north  shore  of  Sturgeon  Bay.  This  site  is  part  of  a  large  State-owned 
wildlife  refuge  area  located  within  the  Wilderness  State  Park  boundaries. 
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SECTION  IV 


ENVIRONMENTAL  CONSEQUENCES  OF  THE  RECOMMENDED  PROJECT  AND  ALTERNATIVES 
Hydrology 

4.01  Littoral  drift  and  the  deposition  of  sediments  would  be  influenced  by 
the  construction.  The  proposed  harbor  structures  would  result  in  the 
accretion  of  fine  to  medium  sand  and  drift  material  against  the  southwest 
side  of  the  breakwater,  and  cause  additional  erosion  along  the  shoreline 
extending  to  about  4,000  feet  northeast  of  the  harbor.  The  total  amount  of 
littoral  drift  expected  to  accrete  southeast  of  the  harbor  structures, 
become  trapped  in  the  harbor  entrance,  or  lost  lakeward  due  to  the  effects 
of  wave  action,  is  estimated  at  3,800  cubic  yards. 

4.02  The  harbor  would  have  its  most  significant  impact  on  littoral  drift 
the  first  few  years  after  construction.  Littoral  material  would  accrete 
southwest  of  the  harbor  until  a  substantial  build-up  occurred  facilitating 
the  passage  of  littoral  material  around  the  harbor.  Beach  nourishment  from 
the  original  harbor  dredging  and  periodic  maintenance  dredging  would 
compensate  for  the  erosion  attributable  to  the  harbor  structure  which  is 
estimated  to  be  15%  of  the  total  erosion  occurring  in  the  area. 

4.03  A  shoreline  monitoring  program  would  verify  the  estimated  effect  of 
the  harbor  on  local  accretion  and  erosion  patterns  along  the  3  mile  stretch 
of  shoreline  extending  4,350  feet  west  and  11,050  feet  east  of  the  harbor 
te.  An  initial  shoreline  survey  would  be  performed  prior  to  construction 
and  periodically  prior  to  maintenance  dredging  over  a  twelve  year  period 
after  which  the  littoral  regime  would  have  adjusted  to  the  harbor 
structures. 

^elands 

4.04  The  recommended  project  would  have  no  long-range  impact  on  the  two 
wetland  areas  located  within  the  harbor  site.  However,  there  is  a 
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potential  for  temporary  damage  to  the  large  wetland  area  (Figure  1)  during 
the  construction  of  parking  facilities  due  to  its  close  proximity  to  this 
wetland.  Any  damage  which  occurred  would  be  repaired  by  the  contractor. 

4.05  Parking  lot  drainage  would  be  diverted  away  from  the  wetland  areaB, 
lakeward.  Thi9  would  minimize  any  wetland  contamination  potential  from 
motor  vehicles. 
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Water  Quality 


4.06  Water  quality  is  not  expected  to  be  influenced  by  the  project  except  i, 

temporarily  during  construction.  Construction  equipment  would  disturb  the  j 

bottom  materials  during  dredging  and  filling;  however,  the  impact  on  water  | 

1 

quality  would  be  very  local  due  to  the  coarseness  and  rapid  settling  of  \ 

these  materials.  Some  minor  gasoline  or  oil  spillage  could  occur  during  i 

construction. 


4.07  After  the  dredging  and  breakwater  construction  were  completed, 
construction  of  docking  facilities  by  the  Michigan  DNR  would  also  cause  a 
temporary  water  degradation  due  to  turbidity.  Although  the  area  is  cur¬ 
rently  used  by  recreational  bouts,  an  Increase  in  boating  use  is  expected. 
Due  to  this  Increased  usage,  a  slight  decrease  in  local  water  quality  could 
be  expected.  Turbidity  and  levels  of  oil  and  grease  would  be  elevated. 

4.08  The  cleaning  of  fish  in  the  harbor  by  commercial  or  recreational 
fishermen  would  not  be  permitted.  However,  if  recreational  fishing  usage 
were  to  become  substantial,  the  State  of  Michigan  may  provide  and  maintain 
harbor  cleaning  facilities  for  recreational  fishing  use.  Fish  remains 
would  be  disposed  of  in  garbage  containers  or  ground  into  holding  tanks. 
Under  no  circumstances  will  the  cleaning  of  commerical  fish  catches  be  per¬ 
mitted  at  the  facility.  Thus,  the  deposition  of  fish  remains  should  have 
little  to  no  adverse  impact  on  water  quality  within  or  around  the  harbor. 
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4,09  A  404(b)(1)  evaluation  has  been  prepared  in  reference  to  the  dredge 
and  fill  operations  associated  with  harbor  construction  and  maintenance 
operations*  As  required  under  Section  404  of  the  Clean  Water  Act  of  1977, 
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all  dredge  and  fill  operations  associated  with  the  Cross  Village  Harbor 
Project  have  been  designed  to  conform  with  U.S.  Environmental  Protection 
Agency  (U.S.  EPA)  Regulations  (see  404  Evaluation,  Supplement  III). 

4.10  Peak  harbor  water  usage  estimates  range  between  6,000  to  10,000 
gallons  per  day.  Based  on  the  average  post-1965  well  production  rate  of  60 
gallons  per  minute  in  the  vicinity  of  the  harbor,  no  adverse  impact  on  the 
Cross  Village  aquifer  from  withdrawal  of  groundwater  by  the  proposed 
facility  is  anticipated.  Similarly,  the  consistent  well  depths  and  good 
production  rates  of  post-1965  wells  drilled  in  the  business-residential 
district  of  the  village  (see  Water  Quality  3.11,  pg.  EIS-11),  indicate  that 
the  Cross  Village  aquifer  is  sufficient  to  handle  the  projected  increases 
in  residential  and  business  related  activities* 

4.11  Sewage  generated  from  the  Harbor's  boat  pump-out  facilities  would  be 
stored  In  a  holding  tank(s)  and  trucked  to  c  local  water  treatment 
facility.  Lake,  wetland,  and  ground  water  quality  would  not  be  affected* 

4.12  The  projected  environmental  impacts  of  the  four  alternative  modes  of 
restroom  sewage  disposal  have  been  evaluated  individually.  Any  sewage 
treatment  facility  or  septic  field  would  be  required  to  meet  all  Michigan 
Department  of  Public  Health  (MDPH)  specifications.  Evaluation  of  the 
potential  for  ground  water  contamination  would  be  based  on  a  detailed 
hydrogeological  study  required  by  the  MDPH.  No  significant  adverse  effects 
on  ground  water  would  occur.  The  USEPA  approved  State  water  quality 
standards  would  be  met.  The  precise  method  of  sewage  disposal  would  be 
determined  during  the  Phase  II  design  stage  of  the  Cross  Village  project. 
The  MDNR  would  secure  a  permit  from  the  Health  Department  for  a  sewage 
disposal  system  at  the  harbor.  Coordination  between  the  Corps  and  EPA 
would  be  established  by  the  Corps  to  secure  EPA  concurrence  with  the 
proposed  plan.  The  environmental  impacts  of  the  four  potential  modes  of 
sewage  disposal  are  described  as  follows: 

(1)  Cross  Village  Township  Waste  Water  Facility 

Cross  Village  Treatment  Facility  environmental  impacts  would  be 
dependent  on  the  geographical  location  of  the  system,  method  of  treatment 
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and  mode  of  discharge*  Any  adverse  Impacts  would  be  in  the  form  of 
increased  bacterial,  viral  and  nutrient  loading  of  the  environment.  No 
significant  adverse  impacts  on  local  drinking  water  would  occur*  EPA 
approved  State  water  quality  standards  would  be  met* 

(2)  Harbor  Septic  Field  System 

Because  of  the  wet  sand  beach  soils,  wetlands  and  high  groundwater 
table  at  the  Cross  Village  site,  the  construction  of  a  septic  field  on 
harbor  property  may  be  impossible*  A  septic  field  on  the  harbor  site  would 
be  a  potential  source  of  bacterial,  viral  and  nutrient  inputs  to  both  Lake 
Michigan  and  the  on-site  wetlands.  The  suitability  of  this  site  will  be 
determined  by  a  Michigan  State  Public  Health  Department  Study. 

(3)  Septic  Field  Adjacent  to  Harbor 

This  alternative  would  probably  involve  the  pumping  of  effluent 
from  harbor  holding  tanks  to  a  septic  field  located  near  the  harbor  site. 
Without  specific  geographical  Information,  or  soils  or  groundwater  data, 
the  potential  environmental  impacts  of  such  a  system  cannot  be  directly 
assessed*  Although  septic  limitations  in  the  Cross  Village  upland  areas 
are  classified  as  slight  on  0  to  12%  slopes  by  the  U.S.  Department  of 
Agriculture  Soil  Conservation  Service  (1973),  a  thorough  evaluation  of  the 
potential  contamination  of  local  groundwater  supplies  would  be  addressed  on 
a  site-to-site  basis  by  the  Michigan  Department  of  Public  Health. 

Analysis  of  post-1965  Cross  Village  well  logs  obtained  from  local 
Health  Department  officials  have  provided  some  preliminary  Information 
regarding  the  hydrogeological  make-up  of  the  area.  The  post-1965  wells  are 
relatively  deep,  averaging  120  feet  and  68  feet  above  and  below  the  bluff 
area,  respectively.  Throughout  the  above-bluff  Cross  Village  area  their 
appears  to  be  a  layer  of  surface  to  subsurface  clay  ranging  from  5  to  65 
feet  in  thickness*  Based  on  the  well  log  information,  the  near-site  above 
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bluff  septic  field  location  appears  to  be  a  feasible  method  of  sewage 
disposal*  However,  this  position  is  not  based  on  scientific  data* 
Additional  hydrogeological  data  is  needed  before  a  final  review  of  the 
potential  for  groundwater  contamination  In  the  near-slte  harbor  area  can  be 
made*  Continued  coordination  between  the  Corps,  MDNR's  Waterways  Division 
and  EPA  would  continue  during  the  Phase  II  design  stage  of  the  Cross 
Village  project. 

(4)  Holding  Tank  and  Haul  System 

Since  the  wastewater  would  be  removed  to  a  treatment  plant,  the 
lake,  wetland,  and  ground  water  quality  of  Cross  Village  Harbor  would  not 
be  affected. 

Vegetation 

4.13  Because  there  are  no  Lake  Michigan  submerged,  floating,  or  emergent 
aquatic  plant  communities  in  the  immediate  vicinity  of  the  project,  little 
if  any  impact  would  be  expected  on  existing  aquatic  vegetation.  The 
presence  of  the  breakwater  could  allow  some  plant  growth  to  occur  within 
the  harbor  after  construction,  however. 

4.14  Some  terrestrial  dune  vegetation  would  be  eliminated  within  the 
project  site.  One  abundant  (more  than  100  plants)  stand  of  the  Michigan 
threatened  species,  Lake  Huron  tansy  (Tanecetum  huronenae),  a  few  Pitcher’s 
thistles  (Cir8ium  pitcher!),  and  at  least  one  small  stand  of  thicksplke 
wheatgrass  (Agropyron  dasystachyum) ,  would  be  destroyed.  A  small  colony  of 
Lake  Huron  tansy,  located  In  the  Series  II  dune  area  that  would  be 
preserved,  will  remain  unmolested  by  project  construction  activities  (see 
Threatened  Plant  Collectors  Permit,  pg.  IV“3l). 

4.15  Wetland  vegetation  would  remain  undisturbed.  There  would  be  no 
construction  within  the  wetlands.  Construction  access  roads  would  utilise 
existing  roadways  on  the  periphery  of  these  wetlands  (Figure  l). 


Series  II  Dunes 


4.16  Both  Dune  Areas  1  and  II  would  be  affected  by  the  construction  of 
onshore  facilities.  Dune  Area  t  would  be  completely  eliminated  while 
approximately  30%  of  Dune  Area  11  would  be  preserved  (Figure  3).  No 
conflicts  with  the  proposed  action  and  the  provisions  of  Michigan's  Sand 
Dune  Protection  and  Management  Act  exist  (see  MDNR,  Geological  Survey 
Division  Correspondence  pg.  IV-34), 

Wildlife 

4.17  Construction  would  temporarily  displace  some  small  mammals  and 
waterfowl  In  the  Immediate  project  area.  Greater  human  use  of  the 
surrounding  area  19  expected  after  completion  of  the  project.  However, 
this  activity  (confined  to  the  near  shore  and  parking  areas)  should  not 
Interrupt  critical  reproductive  stages  of  any  mammals  or  waterfowl  in  the 
area. 

4.18  Utilisation  of  the  on-site  wetland  by  waterfowl  would  probably 
decrease  during  the  summer  boating  season.  However,  because  the 
open-water  wetland  habitat  is  less  than  1  acre,  regional  waterfowl 
populations  would  not  be  affected. 

4.19  No  adverse  Impacts  to  any  endangered  wildlife  species  Is  expected. 

The  Federal  and  State  of  Michigan  lists  have  been  checked  and  the  U.S.  Fish 
and  Wildlife  Service  and  Michigan  Department  of  Natural  Resources  have  been 
consulted  and  no  endangered  or  thr>  \tened  animals  are  known  to  exist  In  the 
project  area. 

Fisheries 


4.20  Fish  are  expected  to  avoid  the  project  area  during  dredging  and 
breakwater  construction  due  to  locally  high  turbidity  and  noise  levels. 
These  effects  would  be  temporary,  and  no  long-range  fish  species  or 
population  changes  could  be  anticipated.  Schedules  for  dredging  and 
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construction  In  the  water  would  be  coordinated  with  the  Michigan  DNR,  the 
U.S.  EPA  and  the  Fish  and  Wildlife  Service  of  the  U*5*  Department  of  the 
Interior  to  avoid  adverse  effects  on  fish  spawning  and  migration* 

A. 21  The  rlprapped  face  of  the  breakwater  would  support  additional  benthic 
animals  and  algne  and  become  a  rich  food  source  for  fish*  The  breakwater 
walkway  would  facilitate  greater  utilisation  of  the  near  shore  fishery  by 
providing  an  additional  means  of  access  to  anglers* 

4.22  The  recommended  harbor  at  Cross  Village  should  not  Increase  the 
commercial  fishing  pressure  on  local  stocks*  All  the  commercial  fisheries 
that  have  expressed  an  Interest  in  relocating  at  the  proposed  facility* 
currently  fish  off  Cross  Village  waters* 

Benthos  (Harbor  and  Shoreline  Dredged  Material  Disposal  Site) 

4.23  In  the  Immediate  project  area,  most  of  the  bottom-dwelling  organisms 
would  be  destroyed  by  dredging  and  breakwater  construction.  Some  benthic 
habitat  within  the  harbor  would  be  permanently  lost.  Other  areas  would  be 
periodically  disturbed  by  dredging. 

4.24  Natural  benthic  macroinvertebrate  communities  along  the  shoreline 
disposal  area  would  be  covered  over  by  dredged  materials  and  probably 
destroyed.  These  areas  are,  however,  subject  to  constant  sand  movement. 
Under  these  conditions,  the  benthic  populations  are  scant,  so  the  adverse 
impacts  from  beach  nourishment  would  be  minor. 

Benthos  (Open-Water  Disposal  Site) 

4.25  Utilization  of  the  deep  open-water  disposal  site  would  result  In  the 
destruction  of  those  benthic  organisms  covered  by  the  dredged  material. 
Recolonleatlon  of  the  area  should  begin  Immediately  after  cessation  of 
disposal  with  the  appearance  of  "pioneer"  species  (Flint,  1979).  Pioneer 
species  density  would  probably  peak  within  months  giving  way  to  species 
succession  processes  and  the  eventual  return  to  an  equillbrum  benthic 
community  (Rhoads  et.  al.  1978). 
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4.26  Preferably  the  deposition  of  dredged  material  at  the  open-water 
disposal  site  would  occur  between  January  and  April,  a  period  of  low 
benthic  recruitment  and  low  bottom  temperatures •  Recolonlzatlon  of  the 
disposal  area  should  be  accomplished  within  1-1/2  years  (Schubel  et.al., 
1979). 

4.27  The  deposition  of  dredged  material  would  cause  a  temporary  Increase 
In  turbidity  levels  In  the  vicinity  of  the  disposal  site.  However,  Impacts 
on  local  water  quality  and  primary  productivity  should  be  minimal  due  to 
the  coarseness  of  the  harbor  sediments. 

Productivity 


4.28  As  previously  mentioned,  the  Lake  Michigan  waters  adjacent  to  the 

Cross  Village  Harbor  area  are  low  in  dissolved  nutrients,  void  of 
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macrophytes  and  support  a  limited  benthic  community.  The  construction  of 
the  proposed  rubblemound  breakwaters  should  enhance  the  harbor's  level  of 
productivity  in  two  ways. 


4.29  First,  the  rubblemound  breakwaters  and  underwater  reef  would  have  an 
advantageous  effect  on  the  kind  and  number  of  plants  and  animals  that  would 
Inhabit  the  area.  The  stone  structures  would  provide  additional  habitat 
conducive  to  algae,  invertebrates  and  small  gameflsh  production. 

4.30  In  addition,  the  breakwaters  would  provide  a  sheltered  habitat 
conducive  to  colonization  by  macrophytes  and  benthic  organisms. 

Particulate  organic  carbon  and  nutrients  originating  from  the  wetlands  and 
emptying  into  the  harbor  would  tend  to  accumulate  within  the  protective 
confines  of  the  harbor  breakwaters.  The  accumulation  of  organic  material 
In  the  harbor' 8  sediments  would  provide  a  good  substrate  for  both 
invertebrate  and  macrophyte  colonization,  while  the  influx  of  dissolved 
nutrients  would  tend  to  stimulate  algal  and  macrophyte  production  within 
the  harbor.  The  development  of  macrophyte  and  benthic  communities  within 
the  harbor  could  occur  rather  rapidly  and  the  level  of  benthic,  macrophyte 
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and  algal  productivity  could  become  substantial.  It  Is  possible  that 
measures  would  have  to  be  taken  to  remove  macrophytes  or  Inhibit  their 
growth. 

Oil  and  Gasoline  Spills 

4.31  At  a  facility  of  the  size  and  type  of  the  recommended  harbor  at  Cross 
Village,  an  average  of  2  to  3  minor  fuel  spills  per  year  could  be 
anticipated.  The  two  most  common  origins  of  fuel  spills  in  this  type  of 
facility  ares  (1)  over-topped  fuel  tanks;  and  (2)  hydrocarbon  discharge 
from  bilge  pumps  (De  Mott,  1980). 

4.32  The  volume  of  oil  or  gasoline  associated  with  these  types  of  oil 
spills  would  usually  be  less  than  10  gallons.  Under  normal  conditions  this 
volume  would  be  dissipated  rapidly  by  wave  action  inside  the  harbor.  The 
lakeward  flow  of  water  through  the  wetland  area  contained  within  the 
project  site  would  prevent  any  oil  spilled  Inside  the  harbor  from  entering 
the  wetlands.  Although  there  Is  always  the  potential  of  a  serious  oil 
spill  occurring  at  such  a  facility,  under  normal  conditions  oil  spills 
should  not  adversely  affect  wildlife  In  the  area. 

4.33  If  an  oil  spill  clean-up  operation  would  be  necessary  at  Cross 
Village  Harbor  or  the  surrounding  vicinity  the  operation  would  be 
coordinated  by  the  U.S.  Coast  Guard,  Captain  of  the  Port,  Sault  Ste.  Marie, 
Michigan. 

Man  Made  Facilities  and  Services 

4.34  The  existing  timber  and  rock  breakwaters  would  be  removed  and  the 
recovered  rock  material  used  to  construct  an  underwater  fish  reef.  Removal 
and  relocation  or  these  materials  should  cause  no  adverse  impacts  beyond 
the  noise,  movement  and  operation  of  heavy  equipment. 

4.35  A  slight  increase  In  service  facilities  may  occur  following 
construction  of  the  harbor.  As  people  make  greater  use  of  the  area,  one  or 
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more  additional  eating  establishment a,  motels,  vehicle  service  centers, 
etc*,  could  be  needed.  These  services  would  probably  be  located  $long 
state  Highway  119.  They  could  exert  some  adverse  impact  on  the  natural 
resources  in  the  area. 

4,36  No  change  in  the  overall  air  quality  would  be  expected  from  the 
Increased  automobile  and  boating  traffic.  With  more  boats  utilising  the 
area  there  probably  would  be  an  increase  in  noise;  however,  no. significant 
adverse  impact  on  the  area  would  be  likely  to  occur. 


Architectural  and  Archaeological  Resources 

4.37  A  draft  cultural  resources  reconnaissance  report  was  prepared  on 
Cross  Village,  Michigan,  for  the  Detroit  District  Corps  of  Engineers  in 
August  of  1980.  The  report  concluded  that  no  significant  archaeological 
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sites,  in  the  direct  project  impact  area  would  be  affected  by  project 
construction  (Flanders,  1930).  The  report  is  being  coordinated  with  the 
State  Historic  Preservation  Officer  (SHPO)  and  the  Advisory  Council  on  . 
Historic  Preservation. 

4.38  Informal  coordination  with  SHPO  representatives  has  taken  place  in 
conjunction  with  response  to  the  reconnaissance  study.  In  responeu  to 
their  requests,  a  more  detailed  architectural  and  historical  survey  of  the 
Cross  Village  area  will  be  undertaken  during  the  Phase  II  design  stage  to 
assess  the  possibility  of  indirect  effects  on  cultural  resources  in  the 
village.  These  might  occ  r  from  construction  of  service  facilities  (see 
paragraph  4.35). 

Economic  Activity 

4.39  Construction  of  the  recommended  project  would  add  to  the  economic 
base  of  the  Cross  Village  Community.  Increased  use  of  the  area’s 
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recreational  potential  would  also  bring  business  into  the  area  on  a 
permanent  basis. 

4.40  At  least  3  commercial  fishing  operations  currently  based  at 
Charlevoix  Harbor  may  relocate  at  Cross  Village  (for  further  information 
see  page  B-27,  Appendix  B). 

Recreation 

4.41  Recreational  use  of  the  area  Would  increase  following  completion  of 
the  project.  As  people  are  drawn  to  the  area  for  fishing  and  boating  they 
would  also  discover  other  recreational  opportunities  in  the  area.  Greater 
use  of  the  area's  hunting,  snowmobiling,  beach  and  camping  facilities  would 
probably  follow. 

4.42,  Both  the  length  and  depth  of  the  present  beach  at  the  Cross  Village 
Harbor  site  would  be  substantially  reduced.  This  could  force  some  bathers 
to  use  the  Blias  Township  beach,  located  about  3  miles  northeast  of  Cross 
Village  along  Lake  Shore  Drive.  For  further  details  see  the  description  of 
the  selected  plan  (page  69,  Phase  I  GDM). 

Affects  of  Recommended  Project  on  Land  Use  Plans 

4.43  No  major  changes  are  expected  in  the  type  of  land  use  due  to  the 
project,  but  a  slight  increase  in  the  number  of  businesses  and  residences 
is  anticipated.  Some  increase  in  service-oriented  development  would 
probably  take  place  along  Highway  119.  Any  increase  in  residential 
development  would  probably  be  scattered  throughout  the  Township.  None  of 
these  uses  are  contrary  to  exlscing  land  use  plans.  The  development  of  a 
marina  and  harbor  facility  at  Cross  Village  have  been  recommended  by  Emmet 
County  and  the  Emmet  County  Planning  Commission  to  compliment  the  area's 
scenic  Lake  Michigan  beaches  (Emmet  County's  Civil  Division,  1979,  Emmet 
County  Planning  Commission,  1971).  See  Appendix  C  for  detailed  land  use 
and  zoning  ordinance  information. 
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Relationship  Between  Local  Short-Term  Uae  of  the  Environment  and  Long-Term 
Productivity 

4.44  The  long-term  recreational  productivity  of  the  area  would  be  enhanced 
by  the  recommended  project.  The  availability  and  safety  of  the  harbor 
would  lead  to  greater  boating  and  recreational  use  of  the  area.  Pleasure 
boats  would  utilize  the  harbor  as  both  a  seasonal  anchorage  and  as  a 
temporary  refuge  for  transient  craft.  Better  use  of  the  offshore  sport 
fishery  would  follow  construction  of  the  project,  and  the  efficiency  of  the 
commercial  fishery  would  be  improved  as  the  boats  would  be  able  to  use  the 
harbor  again  rather  than  docking  at  existing  facilities  located  in  excess 
of  25  miles  north  or  south  of  Cross  Village. 

4.45  Because  of  the  increased  use  of  the  area,  the  local  economy  would 
benefit  from  the  project.  It  is  expected  that  the  use  would  be  somewhat 
seasonal  but  the  long-term  effect  would  be  a  more  stable  and  dependable 
economy  (for  further  economic  details  see  Appendix  B). 

4.46  The  short-term  use  of  the  area  with  the  project  would  be  the  same  as 
the  mentioned  long-term  use  except  that  it  would  take  a  number  of  seasons 
for  people  to  learn  of  the  improvements  and  utilize  them.  Long-term 
productivity  of  the  natural  resources  of  the  area  would  be  slightly 
enhanced  by  diversification  of  the  aquatic  habitat. 

Irreversible  and  Irretrievable  Commitment  of  Resources  Involved  in  the 
Recommended  Project. 

4.47  Materials,  energy,  and  labor  would  be  the  major  resource  commitments 
to  the  recommended  project.  The  greatest  activity  would  be  during  the 
initial  construction,  although  periodic  maintenance  dredging  would  also  be 
anticipated. 

4.48  The  rock  rubble  for  the  breakwater  would  probably  be  quarried  from  an 
approved  quarry  as  near  the  site  as  possible.  Energy  would  be  largely  in 
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the  form  of  petroleum  products  necessary  to  run  the  heavy  construction  and 
dredging  equipment.  The  majority  of  the  labor  involved  In  the  construction 
of  project  would  probably  be  contracted  to  private  concerns. 

Environmental  Consequences  of  the  Alternatives 

4.49  Alternatives  to  the  recommended  Cross  Village  site  Include:  (a) 
Sturgeon  Bay  Point  site;  (b)  Good  Hart  site;  and  (c)  no  action. 

(a)  Sturgeon  Bay  Point 

4.50  The  Sturgeon  Bay  Point  alternative  site  is  an  environmentally 
unacceptable  location  for  the  construction  of  a  recreational  boat  harbor. 
Serious  problems  with  land  usage  plans,  erosion,  threatened  species  and 
potential  ground  water  contamination  would  probably  be  insurmountable. 

4.51  Erosion  problems  at  Sturgeon  Bay  Point  would  result  directly  from 
construction  operations  and  Indirectly  through  Increased  human  activity  In 
the  area.  The  destruction  of  dune  vegetation  by  the  State  during 
construction  of  support  facilities  and  access  roads,  especially  In  the 
foredune  areas,  would  probably  result  in  numerous  blowouts.  These  blowouts 
would  destroy  numerous  representatives  of  the  Michigan  threatened  plant 
species,  Lake  Huron  tansy  and  Pitcher's  thistle,  and  eliminate  their  dune 
habitat. 

4.52  Those  foredune  areas  not  directly  affected  by  harbor  construction 
would  be  adversely  impacted  from  increased  foot  traffic  and  recreational 
vehicle  usage.  Again,  delicate  dune  vegetation  would  be  destroyed  resulting 
in  erosion  and  habitat  destruction.  However,  unlike  direct  construction 
induced  erosion,  the  erosion  potential  related  to  increased  human  activity 
would  extend  north  of  the  project  site,  endangering  the  very  existence  of 
the  Sturgeon  Bay  Dunes. 


4.53  The  destruction  of  numerous  representatives  of  the  Michigan 
threatened  species  Lake  Huron  tansy,  Pitcher's  thistle,  and  thickspike 
wheatgrass,  would  probably  be  unavoidable  during  construction  operations  at 
Sturgeon  Bay  Point.  However,  the  effects  of  human  activity  on  these  plant 
species  would  pose  the  most  serious  threat  to  their  continued  existence  in 
the  area. 

4.54  The  Sturgeon  Bay  Point  site  is  part  of  the  Deer  Park-Du.ie  Soil 
Association.  In  general  the  entire  Sturgeon  Bay  Point  area  (Section  13) 
has  a  high  ground  water  contamination  potential  from  septic  tank  disposal 
fields.  Residential  development,  especially  along  the  beach,  dune  and 
hilly  areas  (slopes  >18%)  would  be  severely  limited  (U.S.  Department  of 
Agriculture  Soil  Conservation  Service,  1973). 

(b)  Good  Hart 

4.55  The  environmental  Impacts  at  the  Good  Hart  site,  would  be  similar  to 
those  outlined  for  the  recommended  Cross  Village  site.  However,  there  are 
no  wetlands.  Pitcher's  thistle,  or  thickspike  wheatgrass,  in  the  vicinity 
of  the  project.  Several  small  stands  (<25  plants)  of  Lake  Huron  tansy,  in 
the  foredune  area  would  probably  be  destroyed  to  accommodate  support 
facilities.  In  addition,  a  few  acres  of  climax  upland  vegetation  would  be 
eliminated  during  the  construction  of  support  facilities. 

(c)  No  Action  Alternative 

4.56  If  the  proposed  harbor  facility  is  not  constructed,  there  would  be  no 
adverse  effects  on  any  life  forms  in  the  area.  However,  erosion  to  the 
north  of  the  existing  harbor  breakwater  would  continue* 

Wilderness  State  Park 


4.57  Construction  of  a  recreational  boat  harbor  near  the  mouth  of  the 
Little  Sucker  Creek  would  be  contrary  to  the  land  use  plans  of  Wilderness 
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State  Park.  All  or  part  of  a  highly  productive  Lake  Michigan  coastal 
wetland  would  be  destroyed  and  numerous  terrestrial  and  aquatic  life  forms 
would  be  adversely  Impacted. 
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Section  V 
Coordination 


Public  Involvement  Program 


5.01  Three  public  workshops  and  a  formal  public  meeting  have  been  held  by 
the  Corps  of  Engineers  at  Cross  Village.  Michigan.  Following  an  8  November 
1978  public  notice,  the  first  public  workshop  was  held  on  6  December  1978 
in  the  Cross  Village  Township  Hall.  In  attenderce  were  115  persons 
representing  the  citizens  of  Cross  Village.  Corps  of  Engineers.  Michigan 
State  Waterways  Commission,  and  Congressional  and  Michigan  State 
legislative  liaison.  In  general,  opinion  was  in  the  favor  of  a  harbor  at 
Cross  Village,  however,  there  was  a  lot  of  discussion  relative  to  harbor 
size  and  usage.  There  was  a  concern  among  those  present  that  the 
authorized  harbor  design  be  altered  to  preserve  as  much  of  the  Township 
:  rl mining  beach  as  possible. 

5.02  The  second  workshop  was  held  in  the  Holy  Cross  Community  Hall,  Cross 
Village,  Michigan  on  27  August  1980.  Approximately  240  people  representing 
Federal,  State,  and  local  governments,  local  residents,  and  interested 
parties  attended  the  workshop.  The  major  areas  of  public  concern  were  the 
potential  social  and  economic  impacts  on  the  area  as  a  result  of  the 
proposed  action.  Specific  questions  relative  to  the  amount  and  type  of 
development  that  might  occur  and  any  effects  on  local  taxes  were  discussed. 
Other  concerns  regarding  the  size  of  the  harbor  and  oil  spill  clean-up 
procedures  were  addressed.  It  ;>,is  decided  that  another  workshop  would  be 
held  to  present  detailed  plans  of  the  Good  Hart  and  Sturgeon  Bay  Point 
sites  and  to  give  additional  economic  information  pertaining  to  project 
benefits  vs.  project  costs. 


5.03  On  13  November  1980  the  third  public  workshop  was  held  In  the  Holy 
Cross  Community  Hall  at  Cross  Village.  At  this  meeting  the  detailed  Cross 
Village,  Good  Hart  and  Sturgeon  Bay  Point  plans  were  presented. 

Discussions  centered  around  the  potential  economic  impacts  on  the  community 
previously  expressed  at  the  27  August  meeting. 
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5.04  A  formal  public  meeting  was  held  at  Holy  Cross  Community  Hall,  Cross 
Village,  Michigan  on  16  June  1981.  A  slide  presentation  detailing  the 
updated  harbor  plans,  environmental  considerations  and  economic  projections 
was  presented  by  the  Corps.  Criteria  that  lead  to  the  rejection  of  the 
alternative  Sturgeon  Bay  Point  and  Good  Hart  sites  were  also  discussed. 
Concerns  relative  to  the  potential  effects  of  the  harbor  on  the  local  tax 
base  and  social  fabric  of  the  community  were  expressed  by  Cross  Village 
Township  residents. 

Required  Coordination 

5.05  There  are  three  main  areas  of  coordination  that  require  further 
action. 

(1)  A  permit  to  remove  representatives  of  the  three  State  of  Michigan 
threatened  plant  species  (Agropyron  dasystachyum,  Clrslum  pitcher!  and 
Tanacetum  huronense)  was  issued  by  the  State  Endangered  Species  Coordinator 
to  the  MDNR's  Waterways  Division  on  26  February  1981  (see  page  IV-31  of  the 
FEIS).  This  permit  expires  on  31  December  1981.  Prior  to  the  expiration 
date  it  will  be  necessary  for  Waterways  Division  to  secure  a  new  permit. 
Although  there  is  no  guarantee  that  a  permit  will  be  approved  at  a  later 
date,  concurrence  at  this  time  is  viewed  as  a  reliable  indicator  of  the 
Endangered  Species  Coordinator  and  Plant  Technical  Committee's  future 
positions  on  the  matter. 

(2)  Coordination  between  the  Waterways  Division  and  the  Michigan 
Department  of  Public  Health  would  be  initiated  during  the  Phase  II  design 
stage  of  the  Cross  Village  project  to  facilitate  the  development  of  a 
sewage  disposal  system.  When  the  MDNR  secures  a  permit  from  the  Health 
Department  for  a  sewage  disposal  system  at  the  harbor.  Coordination 
between  the  Corps  and  U.S.  EPA  would  be  established  by  the  Corps  to  secure 
EPA  concurrence  with  the  proposed  plan. 


(3)  Coordination  between  the  Corps,  State  Historical  Preservation 
Officer  and  the  Advisory  Council  on  Historic  Preservation,  concerning  the 
potential  indirect  effects  of  the  harbor  project  on  archaeological  J ; 
historical  and  architectural  Cross  Village  resources  will  continue  du:  in,, 
the  Phase  II  design  stage  of  the  Cross  Village  project* 

5.06  Coordination  will  continue  through  circulation  of  the  final  > 
Environmental  Impact  Statement  and  preliminary  and  final  Section  404 
Evaluations* 


Section  6 

Uat  of  Agenda**  Organisations  and  Persons  to  Whom 
Copies  of  Thie  Statement  Were  Made  Available 


Angel ino  T.  Kawegoma 
P.O.  Box  170 

Cross  Village*  Ml  49723 


J.  Kenneth  Elliott 
Box  7 

Good  Hart,  Ml  49737 


Mrs*  Felix  Alvarando 

3120  State  Road 

Cross  Village,  MI  49723 

Robert  A.  Bowen 
Box  15 

Good  Hart,  MI  49737 
Mort  Neff 

Good  Hart,  Ml  49737 


Amos  Perry 

324  Garfield  Ave. 

Cheboygan,  MI  49721 

James  Sunderland 

257  S.  Lake  Shore 

Harbor  Springs,  MI  49740 

Edward  Perry 
5340  Knaffle  Road 
Cheboygan,  MI  49721 


| 


Mary  Beth  Mellen 
521  Lakeland 

Grosse  Pointe,  MI  48230 

Fred  Walstrom 
135  Traverse  St. 

Harbor  Springs,  MI  49740 

Guy  Baldwin 

6609  Lake  Shore  Drive 

Cross  Village,  MI  49723 

Mrs.  Felix  Brooks 

6573  Lake  Shore  Dr.  North 

Cross  Village,  MI  49723 

Mr.  &  Mrs.  Wilbur  Kurburski 
6211  Middle  Village  Drive 
Harbor  Springs,  MI  49740 

Natalyze  Zlotow 
P.O.  Box  158 

Cross  Village,  MI  49723 
A.E.  Little 

3275  N.  Lake  Shore  Drive 
P.O.  Box  3 

Good  Hart,  MI  49737 

Mr.  Frank  Francis 
P.O.  Box  169 

Cross  Village,  MI  49723 


Walt  Harbls 

35927  Vaughn  Drive 

Mt.  Clemens,  MI  48043 

Susan  K.  Harbus 
6370  ake shore  Drive 
Grouts  Village,  MI  49723 

Mr.  Frrnk  and  Ms.  Anna  Borowski 
Cross  Village,  MI  49723 


Mary  E.  Szuba 
Sturgeon  Bay  Drive 
Cross  Village,  MI  49723 

Matthew  Karbowski 
3100  Levering  Road 
Lever i"g,  Mi  49755 

Mr.  Robert  H.  Reemsnyder 
Box  120 

Cross  Village,  MI  49723 

John  Zareraba 

Route  1 

Levering  Road 

Cross  Village,  MI  49723 

Mr.  Guy  J.  Neroni,  Sr. 
4646  W.  Levering  Road 
Cross  Village,  MI  49723 
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Steve  Pike 

6520  island  View  Road 

Cross  Village,  MI  49723 

i  >  .  .. 

/> 

William  Van  Hulle 

Route  l 

Division  Road 

Cross  Village,  Ijl  49723 

Clarita  Judge 

Shore  Drive 

Harbor  Springs,  Ml  49740 

Mr.  Charles  HopRins  ,  . 

rr  n 

.Cross  Village,  MI  .49723 

Mrs.  Mary  C.  Veling 

6344  Lower  Shore  Dr.., 

Cross  Village,  MI  49723 

. .  . . 

Peter  P.  Liebgott 

5431  Levering  Road 
. ' Cross  Village,  MI'  49723 

-  ‘  l  * 

‘  '  0*  ' •  *  • 

Mr.  &  Mrs.  Joseph  Pawlus 

101  Blue  jay  Road 

Traverse  City,  MI  49684 

( 

•Mr.  Frank  Davis 
:  <P.O.  Box  571 

Mackinaw  City,  MI  49701 

David  DeWindt 

P.0,  Box  43 

Good  Hart,  MI  49737 

.  t 

Mrs.  Thoraaie  Grahato 
'  435  E.  'Bluff  Dr tye\’ , 

Harbor  Springs^  ‘MI  49740 

Mrs.  Janet  Dugan 

9771  Hemlock  Trail 

Good  Hart,  MI  49737 

Mr.1 and  Mrs.ThomaB  F.  Graham 
Box  306>  ;,V 
Harbor  Springs,  MI  49740 

Mr.  Ray  Kruskie 

6326  N.  Lake  Shore  Drive 

Cross  Village,  MI  49723 

.  -A 

Mrs.  E.  J.  (Marion)  Flemming 
P.O.  Box  A 

Harbor  Springs,  MI  49740  , 

Mr.  &  Mrs.  Claude  Shull 

P.0.  Box  563 

Cross  Village,  MI  49723 

Floyd  Rubin 

4951  W.  Levering  Road 

Cross  Village,  MI  49723 

Mr.  &  Mrs.  John  Krupa 

5412  Division  Road 

Cross  Village,  MI  49723 

Mr.  and  Mrs.  George  H.  Lesley 
5990  Is.landvlew  Road 

Cross  Village,  MI  49723 

Thomas  Borowski 

Cross  Village,  MI  49723 

William  J.  Keller 

4900  Wherering  Road 

Cross  Village,  MI  49723 

Paul  H.  Schaller 

6521  Monclova  Road 

Maumee,  OH  43537 

Vincent  McPharlin 

833  Court  St. 

Port  Huron,  MI  48060 

Robert  N.  Timms 

603  Norwood  Road 

Charlevoix,  MI  49720 

Ellen  L.  Watson 

Mich.  Dept,  of  Nat,  Resources 
Lansing,  MI  48109 

Mr.  Earl  H,  Rambow 

Star  Route 

Levering,  MI  49755 

Ray  Lawrence 

3711  Springbrook 

Lansing,  MI  48917 
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Mr.  Ralph  M.  Cross,  Jr. 

Route  #3  Pine  Street 
Charlevoix,  MI  49720 

Dennis  Chase 
310  State  Street 
Petoskey,  MX  49770 

William  D.  Huber 
P.0.  Box  434 
Petoskey,  MI  49770 

Bradshaw  McKee 

2489  First  National  Building 
Detroit,  MI  48226 

Merle  C.  Lutz 
P.O.  Box  306 
Petoskey,  MI  49770 

Alden  Sterzlk 
2970  Sterzlk  Road 
Petoskey,  MI  49770 

Max  R.  Puters 
623  Woodland  Ave. 

Petoskey,  MI  49770 

David  Munger 
6607  Lakes Lore  Dr. 

Cross  Village,  MI  49723 

Mr.  Harry  Plntarelll 
Cross  Village,  MI  49723 


Mr.  Leonard  Overholt 
7675  Valley  Road 
Levering,  MI  49755 

Mr.  Stanley  P.  McRae 
214  Cadillac  St. 

Mackinaw  City,  MI  49701 

Mr.  William  Juilleret 
410  Maple  St. 

Harbor  Springs,  MI  49740 

Mr.  A1  Foster 
1457  Atkin 
Petoskey,  MI  49770 


Mr.  Donald  D.  Jardine 
226  Pine 

Harbor  Springs,  MI  49740 

John  C.  McKinney 
400  Boardman  Ave. 

Traverse  City,  MI  49684 

Marie  Krupa 
6600  Oak  Dr. 

Cross  Village,  MI  49723 

Harry  W.  Bethea 
P.O.  Box  1562 
Bay view,  MI  49770 

Holy  Cross  Church 

6624  North  Lake  Shore  Dr. 

Cross  Village,  MI  49723 

Scott  &  Darcy  Lever-Riggs 
5550  Division  Road 
Cross  Village,  MI  49723 

Gerald  Slomlnskl 
8466  Harder  Drive 
Warren,  MI  48093 

Brian  Barneflher 
350  Harrison 

Harbor  Springs,  MI  49740 

Alice  Dubiel 

6520  Oak  Drive 

Cross  Village,  MI  49723 

Marylow  Warren 
P.O.  Box  334 

Harbor  Springs,  MI  49740 

Eliece  Alman 
P.O.  Box  372 

Harbor  Springs,  MI  49740 

Norma  Keller 

4897  Levering  Road 

Cross  Village,  MI  49723 

Ed  Keller 

4897  Levering  Road 
Cross  Village,  MI  49723 
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Mrs.  J.  N.  Macomb,  Jr. 

588  Arbor  Vitae  Road 

Wiunetka,  XL  60093 

Mr.  and  Mrs.  Henry  P.  Rokicki 
4105  N.  Lake  Shore 

Harbor  Springs,  MI  49740 

Doris  Sarns 

Cross  Village,  MI  49723 

Edward  A.  Wallace 

519  E.  Third  St. 

Harbor  Springs,  MI  49740 

William  C.  Johnson 

6601  Oak  Dr. 

Cross  V  llage,  MI  49723 

Douglas  Lee  Federau 

P.O.  309 

Okemos,  MI  48864 

William  D,  Huber 

P.O.  Box  434 

Petoskey,  MI  49770 

Agatha  C.  Coulter 

4725  Levering  Road 

Harbor  Springs,  MI  48740 

Lawrence  R<  Sullivan 

5396  N.  US  31 

Williamsburg,  MI  49690 

Francis  Forster 

Box  115 

Cross  Village,  Ml  49723 

Mr.  &  Mr 8.  John  Gretka 

P.O.  Box  186 

Cross  Village,  MI  49723 

Jane  V.  Yaras 

4030  N.  LaSalle  St.,  Suite  3232 
Chicago,  IL  60602 

Barabvara  S.  Dlsher 

Box  186  519  Lincoln  Ave 

Lakeview,  MI  48850 

Dennis  M.  Hug 

35930  Smithf ield 

Farmington,  MI  48024 

Scott  &  Darcy  Lever-Riggs 

5550  Division  Road 

Cross  Village,  MI  49723 

Michael  E.  Federau 

P.O.  151 

Cross  Village,  MI  49.23 

John  and  Rebecca  Kemp 

100  Chrysler  Court 

Coraopolls,  PA  15108 

Richard  M.  DeBeaubien 

7547  S.  Lake  Shore  Drive 

Harbor  Springs,  MI  49740 

Mr.  Donald  J.  Schaller 

9246  Dutch  Road 

Waterville,  OH  43566 

Jeff  Graham 

597  W.  Lake 

Harbor  Springs,  MI  49740 

Mr.  David  Munger 

912  Regent  Court 

Petoakey,  MI  49770 

Mr.  and  Mrs.  Marvin  Johnston 
3303  M  119 

Harbor  Springs,  MI  49740 

E.  F.  Hulbert 

Box  44 

Goodhart,  MI  49737 

Dan  Harrison 

758  Country  Club  Drive 

Battle  Creek,  MI  49015 

Mr.  &  Mrs.  Jerry  L.  Wilson 

1630  Fairview 

Jenison,  MI  49428 

Michael  W.  Garland 

1107  Grant  St. 

Charlevoix,  MI  49720 
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Joseph  Jahoda 

43147  Lombardy 

Canton,  MI  48187 

Helen  M.  Cosens 

14534  Ingram 

Livonia,  MI  48154 

Mr.  Edward  Sobleskey 

510  Morgan  Street 

Petoskey,  MI  49770 

Mr.  &  Mrs.  W.  Walstrom 

526  Bay  St. 

Harbor  Springs,  MI  49740 

Dr.  B.  B.  Blum 

1208  E.  Mitchell 

Petoskey,  MI  49770 

Virginia  Harbus 

6370  N.  Lakeshore  Drive 
Cross  Village,  MI  49723 

Dr.  Grant  Born 

907  Lindall 

Petoskey,  MI  49770 

Sebastian  Latocha 

1185  Valley  Road 

Mackinaw  City,  MI  49701 

Clifford  Powers 

Good  Hart,  MI  49737 

Susan  Arnberg 

34143  Conventry  Drive 
Livonia,  MI  48154 

LCDR.  Fred  D.  Lette,  III 

Box  117 

Mackinaw  City,  Ml  49701 

Adeline  Track 

17350  Denby 

Red  for?*,  MI  48240 

Tex  V.  Rickerd 

5050  Maple  Street 

Dearborn,  MI  48126 

Ms.  Isabelle  France 

Lake  Shore  Drive 

Cross  Village,  MI  49723 

Ray  Desy 

P.0.  Box  223 

Mackinaw  City,  MI  49701 

Ms.  Connie  A.  Coulter 

4725  Levering  Road 

Cross  Village,  MI  49723 

Mr.  Edward  Fenlon 

816  E.  Mitchell 

Petoskey,  MI  49770 

Mr.  &  Mrs.  William  Emmons 
4414  Levering  Road 

Cross  Village,  MI  49723 

M.  Ellen  Archer 

108  N.  Lindow  Dr. 

Battle  Creek,  MI  49017 

Mr.  Louis  J.  Jessick 

P.0.  Box  127 

Cross  Village,  MI  49723 

Karl  Kuebler 

512  West  Jefferson 

Petoskey,  MI  49770 

Mr.  Richard  F.  Hug 

8676  Whitehorn 

Romulus,  MI  48174 

William  Wiktor 

5912  Forest 

Cross  Village,  MI  49723 

Arthur  LuHellier 

160  East  Lake  Road 

Harbor  Springs,  MI  49740 

Mr.  Tex  V.  Rickard 
5050  Maple 
Dearborn,  MI  48126 


Frank  LuHellier 

3855  State  RDN 

Cross  Village,  MI  49723 


Mr.  Harold  L.  Child 
2437  Elmwood  Dr.  S.E. 
Grand  Rapids,  MI  49506 

Matthew  Karbowski 
3100  Levering  Road 
Levering,  MI  49755 

Tom  Child 

301  South  Main  St. 

Room  2c 

Findlay,  OH  45840 

Mary  E.  Szuba 
1  Shady  Hollow  Drive 
Dearborn,  MI  48124 

John  A.  Sterly 

Harbor  Springs,  MI  49740 

M**.  Alex  Smolak 
Legs  Inn 

Cross  Village,  MI  49723 

Judy  Wolgast  Zyfers 
60  Lang  St. 

Concord,  MA  01742 

Mrs.  Arnie  Wolgast 
255  Lincoln 
Petoskey,  MI.  49770 

Mr.  Robert  M.  Rekasi 
Sand  Road 
Brutus,  MI  49716 

Mr.  &  Mrs.  Oscar  Stroud 
Petoskey  Road 
Charlevoix,  MI  49720 

Geoffrey  W.  Clabaugh 
3997  Levering  Road 
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Judy  Juilleret 
410  Maple 

Harbor  Springs,  MI  49740 
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Catherine  S,  Hulbert 
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P.0.  Box  119 

Cross  Village,  MI  49723 

Helen  Pawlus 

Carp  Lake,  MI  49718 


Mr.  Jack  R.  Pierce 
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Orchard  Lake,  MI  48033 

Ralph  Cross 
Lake  Shore  Dr. 

Cross  Village,  MI  49723 

Alice  Cross 
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3423  N.  Logan  Street 
Lansing,  MI  48918 

State  of  Michigan,  Dept,  of  Educ. 
State  Library  Services 
735  East  Michigan  Avenue 
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Second  Floor,  Lewis  Cass  Bldg. 
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U.S.  Array  Engineer  District,  ALASKA 
P.O.  Box  7002 

ATTN:  NPACO-RF  -  Mr.  R.  Gutleber 
Anchorage,  Alaska  99510 

Colorado  State  University 
ATTN:  Fred  Schmidt 
Documents  Librarian 
Fort  Collins,  CO  80523 

T.  Baker  Smith  &  Son,  Inc. 

Attn:  Horace  J.  Thibodaux,  R.S. 
P.O.  Box  226  -  401  Glynn  Avenue 
Houma,  LA  70361 


Honorable  Mitch  Irwin  SSD  37  i 
Michigan  Senate,  State  Capitol  Bldg.  J 
Box  30036  /  ;| 
Lansing,  MI  48909  <•  J 
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Honorable  Mitch  Irwin  SSD  37  | 
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Sault  Ste.  Marie,  Ml  49783  ..j 
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Wildlife  Mgrat.  Inst.  NCE  Ofc. 
R.R.  1  Box  122 
Firth,  NE  68358 


Dept,  of  Health,  Educ.  &  Welfare 
433  W.  Van  Buren 
Chicago,  IL  60607 


Mr.  Don  Morrow,  Reg.  Admin. 

ATTN:  Env.  Clear,  Officer,  DEPT  HUD 
300  South  Wacker  Drive 
Chicago,  IL  60606 

Loren  A.  Wittner 
CNA  Building 

55  East  Jackson  Blvd,  Room  1402 
Chicago,  IL  60604 


Honorable  Charles  H.  Varnum  SRD  107 
House  of  Representatives 
State  Capitol  -  P.O.  Box  30014 
Lansing,  MI  48909 

Dr.  Paul  Frie8ema,  Director  of 
Policy  Studies,  Institute  of  Ecology 
4600  Sunset  Avenue 
Indianapolis,  IN  46208 

Northwest  Michigan 

Regional  Planning  &  Dev.  Comm. 

160  East  State  Street 
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Mr.  Edward  Sienkiewicz 
Michigan  Duck  Hunters  Assoc. 

P.O.  Box  218 
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Environmental  Protection  Agency 
Attn:  Office  of  Federal  Activities 
230  W.  Dearborn  St. 

Chicago,  IL  60604 


Clinton  River  Watershed  Council 
8215  Hall  Road 
Utica,  MI  48087 


Federal  Energy  Regulatory  Commission 
230  South  Dearborn  Street 
31st  Floor 
Chicago,  IL  60604 

Donald  E.  Weston 
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Department  of  State 
Lansing,  MI  48918 
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U.S.  Dept,  of  Agriculture 
Federal  Building  -  Room  522 
200  North  High  Street 
Columbus,  OH  43215 

Dept,  of  Health  Educ.  &  Welfare 
Public  Health  Service 
Center  for  Disease  Control 
Atlanta,  GA  30333 

Libraries 

US.  Govt.  Printing  Office 
Public  Document  Warehouse 
Eisenhower  Avenue 
Alexandria,  VA  22304 

Honorable  Donald  W.  Riegle 
Senate  Office  Building 
Washington,  DC  20510 


Honorable  Carl  Levin 
United  States  Senate 
Washington,  DC  20510 

Director,  Environmental  Impact  Divn. 
Federal  Energy  Regulatory  Comm. 

New  P.O.  Bldg. 

12th  &  Penn.  Ave.,  N.W. 

Washington,  DC  20461 


Director,  Ofc.  of  Fed.  Activities 
Env.  Prot.  Agency  (A-104) 

West  Tower,  Rm.  537 
401  M.  Street,  S.W. 

Washington,  DC  20460 


Director,  Ofc.  of  Env.  Proj.  Rev. 
Dept  of  the  Interior 
Washington,  DC  20240 

Sidney  Caller 

Dep.  Asst.  Sec/Env  Affairs 
U.S.  Dept,  of  Commerce 
Washington,  DC  20230 

Advisory  Council  on  Hist.  Preserv. 
1522  K.  St.  NW,  Suite  430 
Washington,  DC  20005 


U.S.  Forest  Service 
370  Reed  Road 
Broomall,  PA  19008 


Ms.  Rita  Meyninger,  Reg.  Dir. 
Federal  Emergency  Management  Agency 
26  Federal  Plaza 
New  York,  NY  10007 

Ontario  Ministry  of  Environment 
Arthur  Meigher  Bldg.,  7th  FI. 
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Northwest  Mich.  Reg.  Ping,  and 
Development  Comm. 

160  East  State  Street 
Traverse  City,  MI  49684 

The  Honorable  Robert  W.  Davis 
Houe  of  Representatives 
Washington,  DC  20515 

Commander  DPL-3 

Ninth  Coast  Guard  District 

1240  East  9th  St. 

Cleveland,  OH  44199 
ATTN:  Jerry  P.  Olmes 

Environmental  Protection  Specialist 

Maurice  Miller 
Professional  Support  Group 
Denver  Service  Center 
National  Park  Service 
755  Parfet  St. 

Denver,  CO  80225 

Marie  Krupa,  Township  Clerk 

6600  Oak  Drive 

Cross  Village,  MI  49723 

Brad  Leech,  City  Planner 
City  of  Petoskey 
200  Division  St. 

Petoskey,  MI  49770 

Dow  Chemical  U.S. A. 

ATTN:  Dr.  Robert  A.  Stowe 
677  Building 
Midland,  MI  48640 
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Northwest  Michigan  Regional 

Planning  Development  Commission 
160  E.  State  Strret 
Traverse  City,  MI  49684 


Mr*  Max  R*  Putters 
Office  of  Planning  &  Zoning 
200  Division  Street 
Petoskey,  MI  49770 

Mr*  Richard  C.  Bidstrup 
Bldstrup  &  Young  Inc* 

617  E.  Lake  Street 

P.  0.  Box  237 

Harbor  Springs,  MI  49740 


Mr*  David  L*  Fochtman 
Exec*  Vice  President 
Fochtman  Motor  Company,  Inc. 
425  Michigan  Street 
Petoskey,  MI  49770 

Mr.  Merle  C.  Lutz,  Manager 
Petoskey  Regional  Chamber  of 
P.0.  Box  306 
Petoskey,  MI  49770 
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Commjrnti  and  Responses  -  The  Draft  Environmental  Impact  Statement  was  sent 
to  government  agencies  (Federal,  State  and  local)  as  well  as  Interested 
groups  and  private  citizens  requesting  their  views  and  comments*  Copies  of 
the  letters  received  can  be  found  in  Supplement  IV. 

Federal  Agencies 

A.  United  States  Environmental  Protection  Agency 

1.  Comment i  We  have  completed  our  review  of  the  draft  Environmental 
Impact  Statement  (E1S)  for  the  proposed  light-draft  recreational  boat 
harbor  at  Cross  Village  in  Emmet  County,  Michigan*  We  understand  that,  as 
proposed,  the  project  consists  of  new  breakwaters,  an  entrance  channel,  an 
inner  channel  and  anchorage  area,  removal  of  old  harbor  structures, 
construction  of  underwater  fish  habitat,  beach  extension,  and  shoreline 
disposal  of  clean,  sandy  dredged  material. 

Responses  Your  comment  has  been  noted* 

2.  Comments  According  to  the  EIS,  the  preferred  alternative  is  designated 
Plan  1  -  Alternative  1,  as  shown  on  page  EIS-4  of  the  draft  impact 
statement*  The  EIS  concludes  that  only  minor,  temporary  impacts  to  air  and 
water  quality  will  be  experienced  during  construction  and  operation  of  the 
facility.  Noise  levels  will  increase  over  ambient  conditions  due  to  the 
increase  in  activity  at  the  harbor,  but  the  levels  are  not  unacceptable. 
Assuming  that  sediment  quality  does  not  degrade  over  time,  dredging  and 
disposal  of  harbor  sediments  would  also  result  in  only  minor,  short-term 
environmental  impacts.  Overall,  this  alternative  is  r.ot  predicted  to 
adversely  impact  air,  noise,  or  water  quality. 

Responses  Your  comment  has  been  noted. 

3.  Comments  We  note  that  there  are  3  unresolved  issues  on  this  project. 
These  are:  the  location  of  the  fish  reef,  the  ultimate  method  of  sewage 
disposal  from  harbor  facilities,  and  mitigation  for  the  destruction  of  3 
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State  of  Michigan  threatened  plant  species  -  the  Lake  Huron  tansy 
(Tanacetum  huronense).  Pitcher's  thistle  (Cirsium  pitcherl),  and  thickspike 
wheatgrase  (Agropyron  dasystachyum).  These  issues  do  not  involve 
significant  controversy  and  their  resolution  is  expected  to  come  rapidly* 
However,  in  the  event  that  problems  arise,  please  feel  free  to  call  upon 
this  Agency  if  we  may  be  of  any  assistance  in  helping  to  resolve  them* 

Response:  Yc  r  comment  has  been  noted. 

4.  Comment ;  Since  the  proposed  project  is  not  predicted  to  adversely 
affect  the  environment,  we  are  classifying  the  project  LO-2.  This  means  we 
lack  objections  (LO)  to  the  environmental  Impact  of  the  project,  and 
additional  information  (2)  is  needed  tr>  adequately  assess  the  impact.  The 
additional  information  needed  is  the  resolution  of  the  Issues  listed  above* 
In  accordance  with  our  responsibility  under  Section  309  of  the  Clean  Air 
Act  to  inform  the  public  of  our  views  on  the  environmental  Impact  of 
Federal  projects,  this  letter  is  written  for  public  review  and  the 
classification  will  be  published  in  the  Federal  Register. 

Response:  The  FEIS  has  been  expanded  to  include  additional  information 
concerning  the  location  of  the  fish  reef  (paragraph  2.06),  removal  of  three 
Michigan  threatened  plant  species  representatives  (paragraph  4.1A)  and  the 
ultimate  method  of  harbor  s ewage  disposal  (paragraph  A. 12). 


Department  of  Health  and  Human  Services  --  Center  for  Disease  Control 


1.  Comment :  We  have  reviewed  the  Draft  Environmental  Impact  Statement  for 
a  Harbor  for  Light-Draft  Vessels  at  Cross  Village,  Emmet  County,  Michigan. 
We  are  responding  on  behalf  of  the  U.S.  Public  Health  Service  and  are 
offering  the  following  comments  for  your  consideration  in  preparing  the 
final  document. 


Response:  Your  comment  has  been  noted. 

2.  Comment :  While  we  havo  no  major  objections  to  the  proposed  project,  we 
have  some  concerns  about  the  potential  health  effects  upon  local  well  water 


users  from  any  additional  onsite  sewage  disposal  facilities  (i.e.,  both 
project  and/or  secondary  development).  Additional  information  is  required 
in  the  EIS  to  indicate  whether  a  potential  health  problem  could  occur. 
According  to  the  EIS,  well  water  is  the  only  source  of  drinking  water  used 
by  Cross  Village  residents  and  businesses.  Please  provide  additional 
Information  on  the  depth  of  these  wells,  their  quality  and  the  suitability 
of  the  local  hydrogeologic  conditions  to  prevent  contamination  of  ground 
waters  from  individual  onsite  sewage  disposal  systems  or  from  other 
possible  sources  of  contamination  as  a  result  of  the  proposed  harbor.  If 
local  soils  are  not  suitable  for  the  construction  of  alternative  (3) 

"Septic  Field  Adjacent  to  Harbor,"  we  recommend  that  interior  harbor 
facilities  (i.e.,  fishing  and  ferry  piers,  parking  spaces,  marina  boat 
si ips ,  restrooms  and  other  recreational  facilities)  not  be  constructed 
until  a  satisfactory  municioal  sewage  treatment  facility  is  available. 
Furthermore,  if  secondary  development  (i.e.,  increased  residences, 
businesses,  etc.)  occurs  in  Cross  Village  as  a  result  of  this  project  and 
the  construction  of  the  associated  onsite  disposal  facilities  is  expected 
to  adversely  affect  groundwater  resources,  interior  harbor  facilities 
should  not  be  constructed  until  a  municipal  sewage  treatment  facility  is 
made  available.  Construction  of  interior  harbor  facilities  could  be 
concurrent  with  the  construction  of  a  municipal  treatment  facility  provided 
the  harbor  facilities  are  not  utilized  until  the  municipal  sewage  treatment 
facility  is  available.  ' 


Response:  Your  comment  is  noted  and  the  text  of  the  FEIS  has  been  revised 
to  include  additional  groundwater  information  and  alternative  modes  of 
sewage  disposal  (see  paragraph  4.12). 

3,  Comment :  The  use  of  alternative  (4)  "Holding  Tank  and  Haul  System"  is 
only  practical  if  the  distance  to  the  "treatment  plant"  is  reasonable  and 
if  secondary  development  doesn’t  cause  any  adverse  impacts  upon  potable 
ground  waters  from  the  construction  of  additional  onsite  sewage  disposal 
systems. 

Response:  Your  comment  has  been  noted. 
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4.  Comment :  The  EIS  should  describe  the  potential  long  term  Impacts  of 
the  harbor  upon  the  proposed  beach  and  local  water  quality*  Will  another 
beach  be  permitted  to  form  on  the  west  side  of  the  harbor  or  will  any 
accreted  material  be  used  to  replenish  the  proposed  beach  on  the  east  side 
of  the  harbor? 

Response:  As  only  uncontaminated  sand  fill  material  would  be  placed  in  the 
erosion  zone,  the  harbor  should  not  adversely  Impact  either  the  proposed 
beach,  or  local  water  quality.  Material  that  accretes  on  the  west  side  of 
the  harbor  would  not  be  used  to  replenish  the  beach  on  the  east  side  of  the 
harbor. 

4.  Comment:  Since  shoreline  erosion  is  expected  to  occur  east  of  the 
harbor  area  as  a  result  of  the  proposed  project,  has  the  long-term  costs  of 
the  beach  nourishment  plan  been  considered  In  the  project's  cost-benefit 
analysis? 

Response:  The  annual  Federal  charges  listed  In  the  report  Include  costs 
for  maintenance  dredging  and  Its  disposal.  Therefore,  these  costs  have 
been  figured  Into  the  projects  benefit  to  cost  (B/C)  ratio. 

6.  Comment :  It  appears  that  facilities  for  a  commercial  fishing  fleet 
will  be  provided  In  the  proposed  harbor.  What  measures  will  be  taken  to 
prevent  fish  cleaning  and  disposal  of  waste  fish  parts  from  both  commercial 
and  recreational  fishermen  inside  the  harbor? 

Response:  Your  comment  Is  noted  and  the  text  of  the  FEIS  has  been  expanded 
to  include  fish  cleaning  and  disposal  Information  (see  paragraph  4.08). 

C.  United  States  Department  of  the  Interior  -  Regional  Environmental 
Officer 

1.  Comment:  The  Department  of  Interior  has  reviewed  the  draft 
environmental  statement  and  general  design  memorandum  -  Phase  I  -  for  a 
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harbor  for  light-draft  vessels  at  Cross  Village,  Emmet  County,  Michigan. 

Our  consolidated  review  comments  follow: 

The  project  would  have  negligible  impact  on  mineral  resources.  The 
disposition  of  dredged  material  is  adequately  stated. 

The  draft  material  adequately  addresses  impacts  on  fish  and  wildlife 
resources. 

Response:  Your  comment  has  been  noted. 

2.  Comment:  The  recommended  plan  (Figure  13  of  the  Main  Report)  Includes 
a  sand  fill  swimming  beach  as  part  of  the  project  at  Cross  Village.  As 
"The  local  residents  have  indicated  that  they  would  l*xe  a  swimming  beach 
maintained  on  township  property  at  Cross  Village"  (last  paragraph  of  page 
39),  we  urge  that  the  swimming  beach  be  included  in  the  final  project  plan. 

Response:  The  swimming  beach  is  included  in  the  recommended  Corps  final 
project  plan. 

3.  Comment :  The  environmental  statement  should  assess  the  direct  Impacts 
on  the  aquifer  from  withdrawal  of  groundwater  for  project-related  uses  and 
the  indirect  or  secondary  impacts  on  groundwater  resources  from  Increased 
visitation. 

Response:  Your  comment  is  noted  and  the  text  of  the  FEIS  has  been  expanded 
to  include  the  appropriate  information  (see  paragraph  A, 10). 

4.  Comment:  It  is  stated  on  page  25  of  the  draft  environmental  statement 
that,  .  .  the  Cross  Village  area  is  rich  in  pre-historlcal  and 
historical  resources”.  The  preliminary  cultural  reconnaissance  should  be 
discussed  in  the  final  environmental  statement,  which  should  also  contain 
evidence  of  consultation  with  the  State  Historic  Preservation  Officer. 
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Response:  The  preliminary  cultural  reconnaissance  report  discussed  in  the 
DEIS,  concluded  that  no  significant  archaeological  sites  or  architecture 
in  the  direct  project  impact  area,  would  be  affected  by  the  proposed 
construction*  The  contractor  neglected  to  consult  with  the  State  Historic 
Preservation  Officer  (SHPO)  in  preparation  of  the  draft  report.  However, 
consultation  between  the  contractor  and  SHPO  would  occur  prior  to  the 
preparation  of  the  final  cultural  reconnaissance  report  during  the  Phase  11 
design  stage  of  the  project. 

D.  United  States  Department  of  Commerce  —  National  Oceanic  and 
Atmospheric  Administration 

1.  Comment;  The  subject  DEIS  prepared  by  the  Corps  of  Engineers,  Detroit 
District  on  proposed  harbor  at  Cross  Village,  Lake  Michigan  has  been 
reviewed  and  comments  herewith  submitted. 

The  overall  long-term  effects  of  the  proposed  harbor  at  Cross  Village  on 
Lake  Michigan  environment  will  remain  minor.  Locally  the  most  pronounced 
effects  appear  to  be  the  modification  of  the  littoral  drift  currents  and 
the  associated  changes  in  shoreline  configuration.  Some  sediment 
deposition  can  be  expected  in  front  of  the  west  breakwater.  Protruding 
harbor  structures  will  force  larger  amounts  of  littoral  drift  into  deeper 
lake.  On  the  east  side  of  harbor,  waves  from  northwest  will  produce  a 
pronounced  erosion.  At  the  same  time  some  accumulation  of  sand  can  be 
expected  at  the  foot  of  east  breakwater.  This  sand  accumulation  gradually 
will  eliminate  or  Isolate  the  nearby  wetland  area. 

Response:  Although  sand  would  accumulate  at  the  foot  of  the  east 
breakwater,  we  do  not  anticipate  either  the  isolation  or  elimination  of  the 
adjacent  wetland  area.  Some  minor  variation  in  water  level  and  flow 
direction,  however,  may  occur.  Any  obstruction  of  the  wetland  outflow 
would  result  in  an  easterly  migration  of  wetland  flow  into  Lake  Michigan. 
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2.  Comment ;  Of  the  t'uree  sites  Investigated  for  the  proposed  harbor,  the 
site  at  Good  Hart  shows  the  best  benefit  -  cost  ratio.  While  at  this  site 
benefits  are  only  slightly  higher  over  that  for  the  selected  site  at  Cross 
Village,  the  costs  are  much  lower.  Main  reason  for  the  difference  in  costs 
is  the  location  of  breakwaters.  At  the  Cross  Village  site  the  breakwater 
facing  lake  is  in  twelve  foot  deep  water  (below  Low  Water  Datum)  and  such 
breakwater  at  Cood  Hart  site  is  in  four  foot  water  (pages  A-93  and  A-98). 
Construction  of  breakwaters  at  Cross  Village  site  will  cost  twice  as  much 
as  at  tne  alternate  otte.  It  is  suggested  to  investigate  the  placement  of 
Cross  Village  harbor  structures  nearer  to  shore.  This  would  reduce 
construction  costs  and  also  the  adverse  effects  on  shoreline. 

Responses  While  it  is  agreed  that  looking  at  the  three  alternative  plans 
from  strictly  an  engineering  design  standpoint,  it  would  appear  the  cost  of 
a  harbor  at  the  Cross  Village  site  could  have  been  reduced  by  following  a 
design  similar  to  those  at  Good  Hart  and  Sturgeon  Bay  Point.  However, 
other  factors  enter  into  the  selection  of  site  locations  and  design  of 
proposed  harbors,  such  as  social  effects,  institutional  requirements,  and 
environmental  considerations  as  well  as  the  physical  layout  of  the  proposed 
site.  All  must  be  considered  when  formulating  the  final  design  of 
structures.  In  the  case  of  the  Cross  Village  site  we  had  to  consider  such 
things  as  the  presence  of  State  of  Michigan  threatened  plant  species  and  a 
wetland  area,  the  desire  of  the  local  citizens  for  a  swimming  beach,  and 
primarily,  restrictions  on  the  availability  of  land. 

As  part  of  the  items  of  local  cooperation  entered  to  be  furnished  into  by 
the  local  sponsor,  which  in  this  case  is  the  State  of  Michigan  Department 
of  Natural  Resources  Waterways  Division,  the  sponsor  is  to  provide  all 
necessary  lands  for  the  harbor.  The  proposed  site  for  the  harbor  is 
presently  owned  by  the  Cross  Village  Township.  In  this  case  it  Is  assumed 
the  land  would  be  provided  to  the  state  by  the  township.  The  township  is 
financially  unable  to  to  purchase  additional  land  for  the  harbor. 
Representatives  of  the  WaMrways  Division  have  stated  their  office 
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similarly  has  no  funds  for  the  purchase  of  land.  Therefore,  the  existing 
township  property  is  the  constraining  factor  in  determining  the  layout  of 
the  proposed  harbor. 

Careful  consideration  was  given  to  achieving  the  lowest  cost  for  the 
proposed  harbor  based  on  the  use  of  the  available  public  land.  Breakwaters 
were  aligned  to  keep  them  within  as  shallow  of  water  as  possible  and  yet 
retain  coom  within  their  confines  for  the  required  anchorage  area, 
maneuvering  areas,  and  docking  areas  for  both  recreational  and  commercial 
vessels.  Further  adjustments  were  made  which  would  allow  the  construction 
of  a  swimming  beach  adjacent  to  the  proposed  harbor  and  still  be  on  public 
property.  Given  these  kinds  of  constraints,  this  harbor  is  the  most 
economical  design  that  will  meet  the  needs  of  the  study  area. 

t.  United  States  Department  of  Agriculture  —  Forest  Service 

Comment :  The  following  comments  are  submitted  on  the  Draft  Environmental 
Impact  Statement  for  A  Harbor  for  Light  Draft  Vessels  in  the  Vicinity  of 
Cross  Village,  Michigan. 

On  page  1.6,  in  the  fourth  paragraph,  the  last  sentence  should  be  rewritten 
to  read,  "No  animals  either  on  the  Federal  or  State  of  Michigan  list  of 
threatened  or  endangered  species  are  known  to  be  in  the  study  area." 

On  page  EIS-13,  section  3.18,  the  first  sentence  needs  to  be  rewritten  to 
include  the  statement,  "which  are  on  the  State  of  Michigan's  Threatened 
Species  List,"  and  remove  it  from  the  second  sentence. 

We  appreciate  the  opportunity  to  review  this  document  and  hope  our  comments 
will  be  helpful  in  tne  preparation  of  the  Final  Environmental  Impact 
Statement. 

Response t  Your  comments  have  been  noted  and  the  ippropriate  changes  have 
been  made  in  the  Final  GDM  and  EIS. 
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F.  Advisory  Council  on  Historic  Preservation 


1.  Comment:  We  have  reviewed  the  General  Design  Memorandum  and  Draft 
Environmental  Impact  Statement  (DEIS)  for  the  proposed  new  light  vessel 
harbor  at  Cross  Village,  Emmet  County,  Michigan,  under  Section  102(2)(C)  of 
the  National  Environmental  Policy  Act.  It  appears  that  survey 
Investigations  to  Identify  historic  and  cultural  properties  which  might  be 
affected  by  the  development  are  still  underway,  and  results  are  not  yet 
available  for  our  review  (e.g.,  pp.  E1S-.35,  36;  also  SHPO  letters  of 
October  7,  1980,  and  March  18,  1981).  As  you  know,  your  compliance  with 
Section  106  of  the  National  Historic  Preservation  Act  of  1966  (16  U.S.C. 
470f,  as  amended,  90  Stat.  1320)  and  the  Council's  regulations  for 
"Protection  of  Historic  and  Cultural"  (36  CFR  Part  800)  is  Independent  of 
NEPA  requirements,  but  should  be  coordinated  with  NEPA  to  the  maximum 
extent  possible. 

Response:  Your  comment  has  been  noted. 

2.  Comment:  Please  let  us  know  the  status  of  Identification  and 
evaluation  efforts  planned  or  underway  In  the  Cross  Village  area.  You 
should  continue  to  consult  with  the  Michigan  State  Historic  Preservation 
Officer  In  thlo  regard,  and  in  determining  the  potential  effect  (both 
direct  and  indirect)  of  the  proposed  harbor  on  any  Identified  properties 
which  may  be  eligible  for  inclusion  In  the  National  Register.  For  any 
significant  properties  that  would  be  affected,  you  should  carry  out  the 
remaining  steps  in  36  CFP.  Section  800.4  prior  to  the  issuance  of  the  final 
environmental  Impact  statement. 

Response:  See  paragraphs  3.43,  4.37  and  4.38,  For  additional  information, 
refer  to  the  State  Historic  Preservation  Officer’s  comment  letter  response 
on  page  EIS-72. 
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State 


A.  State  Historic  Preservation  Officer 

Comment !  Our  9taff  has  completed  tts  review  of  the  Draft  Phase  I  General 
Design  Memorandum  and  Draft  E.l.S.  for  Light-Draft  Vessels  at  Cros9 
Village,  Michigan  and  have  the  following  questions. 

As  previously  mentioned  In  our  detailed  critique  of  the  cultural 
reconnaissance  report  of  Cross  Village  In  a  letter  dated  March  18,  1981,  we 
note  that  an  architectural  as  well  as  archaeological  survey  still  needs  to 
be  conducted  within  the  village.  What  steps  has  the  Corps  taken  to 
recontract  these  surveys? 

Response;  The  Detroit  District  expects  to  obtain  an  adequate  evaluation  of 
the  archeological  resources  within  the  village  under  our  existing  contract. 
The  Corps  will,  of  course,  provide  you  the  completed  study  results  when  we 
have  them  In  hand.  We  expect  them  by  the  end  of  the  summer.  The 
architectural  study  of  the  village  cannot  be  carried  out  this  Fiscal  Year 
because  no  funds  are  available.  However,  we  Intend  to  obtain  a  contractor 
for  the  architectural  studies  shortly  after  the  beginning  of  the  Fiscal 
Year.  Studies  could  then  begin  in  late  October  or  November. 

The  architectural  Information  you  mention  is  not  required  for  approval  of 
the  harbor  construction,  but  rather  to  do  adequate  planning  for  the  future 
development  of  onshore  facilities;  beginning  with  beithlng  and  marina 
facilities. 

You  may  be  able  to  assist  us  in  preparation  of  the  scope  of  work  for  the 
architectural  survey.  We  have  discussed  this  with  your  staff,  and  a  draft 
scope  will  be  forwarded  for  your  review. 

B.  Michigan  Department  of  Natural  Resources 

1.  Comment;  The  procedure  used  in  estimating  littoral  transport  rates 
contains  assumptions  which  may  be  very  Inaccurate.  The  conclusion  that 
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"additional  erosion  would  amount  to  about  15%  of  the  total  erosion  that 
would  occur  ..."  may  be  a  low  estimate.  Examples  of  questionable 
assumptions  include  using  bluff  recession  data  from  a  location  five  to  six 
miles  from  the  proposed  harbor  site  (page  A-10)  and  assuming  20%  of  the 
littoral  drift  will  be  able  to  by-pass  the  harbor  (page  A-50). 

Response:  Whenever  we  (Detroit  D: -strict)  become  Involved  in  ascertaining 
littoral  transport  rates  at  project  sites,  we  first  attempt  to  draw  upon 
applicable  information  that  has  been  gathered  previously  at  a  nearby 
project  site.  Our  reasoning  is  that  littoral  transport  rates  at  a 
particular  location  would  be  similar  to  those  developed  at  a  nearby  site, 
providing  that  the  sites  don't  differ  significantly  with  respect  to 
sedimentology,  physiography  and  wave  climate.  Unfortunately,  we  are  unable 
to  locate  any  littoral  transport  information  In  the  vicinity  of  Cross 
Village. 

Therefore,  we  have  developed  littoral  transport  rates  based  primarily  on 
site  specific  data  concerning  the  source  area  where  sediment  could  be 
derived  and  on  the  apparent  quantity  of  littoral  drift  that  has  accumulated 
on  the  existing  navigation  structures  and  shoreline  at  Cross  Village. 
Accordingly,  we  found  that  the  source  area  available  for  supplying  littoral 
drift  consists  primarily  of  relatively  low  foredunes  which  are  on  the 
average  of  twenty-five  to  thirty  feet  high.  We  estimate  that  90  percent  of 
the  sediment  In  the  source  area  at  the  site  is  suitable  to  be  incorporated 
into  littoral  drift.  Furthermore,  we  felt  that  the  proponed  harbor  may 
affect  a  shoreline  reach  extending  approximately  5,000  feet  (both  accretion 
and  erosion  zone)  and  that  the  average  recession  rate  based  on  a  study 
conducted  at  a  nearby  site  by  the  State  of  Michigan  Resource  Program 
Division  would  be  about  1.2  feet  per  year  along  this  reach.  It  is 
emphasized  that  we  considered  these  the  best  estimates  of  the  zone  of 
erosion  influence  of  the  proposed  harbor  and  average  recession  rates  that 
would  be  expected  to  occur  along  this  reach  if  the  harbor  were  constructed. 
Based  on  this  information,  we  estimated  that  the  littoral  transport  in  the 
Cross  Village  area  is,  on  the  average,  6,000  cubic  yards  annually. 
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In  addition,  wo  felt  it  relevant  to  draw  comparisons  between  littoral 
transport  and  erosion  effects  at  another  T..ake  Michigan  Harbor,  namely 
Frankfort  Harbor*  This  harbor  exhibits  the  same  effects  we  would  expect  to 
occur  at  the  Cross  Village  site  if  the  harbor  is  built.  It  was  determined 
in  the  Section  111  Detailed  Project  Report  prepared  for  the  Frankfort 
Harbor  structures,  which  extend  over  1,500  feet  from  the  shoreline,  that 
the  harbor  has  caused  approximately  45  percent  of  the  total  erosion  at  the 
site.  The  proposed  Cross  Village  Harbor  uctures  will  extend  only  about 

650  feet  from  the  shoreline  and,  therefe  we  felt  it  reasonable  that  the 

overall  effect  of  this  harbor  would  be  less  than  the  effect  of  Frankfort 
Harbor.  Accordingly,  It  was  concluded  that  the  proposed  harbor  structures 
would  cause  less  shoreline  erosion  and  interruption  of  littoral  drift  than 
the  same  effects  caused  by  Frankfort  Harbor  and  estimated  that  harbor 
erosion  at  Cross  Village  would  be  on  the  order  of  only  about  15  percent  of 
the  total  erosion  that  would  occur  at  the  site. 

2.  Comment :  More  important  than  the  estimates  of  the  adverse  erosion 
impact  of  the  harbor  are  the  monitoring  and  mitigation  p.  ins  for  the 
project.  Monitoring  will  quickly  show  the  accuracy  of  the  estimated 
Impacts.  Page  A-14  only  proposes  to  use  Periodic  maintenance  dredging  for 
beach  nourishment  in  the  zone  of  adverse  influence.  While  during  initial 
stages  of  shoreline  adjustment  to  the  harbor  structure  very  little  dredging 
may  be  required  since  accretion  occurs  at  locations  other  than  the  harbor 
mouth,  the  down  drift  erosion  Impacts  during  that  period  are  usually  most 
severe.  Assurances  must  be  provided  that  mitigation  of  the  adverse  erosion 
and  other  impacts  of  the  project  are  fully  and  expeditiously  undertaken. 

Response:  We  (Detroit  District)  concur  with  your  comment  that  a  monitoring 
program  including  survey  profiles,  sediment  sampling,  and  aerial 
photographs  would  be  the  best  method  of  ascertaining  effects  of  the 
proposed  harbor  structures  at  Cross  Village.  It  is  emphasized  that  we  have 
developed  such  a  monitoring  program  (see  paragraph  2.07)  which  we  plan  to 
implement  providing  that  the  harbor  is  constructed  as  proposed.  In 
addition,  at  the  time  of  construction  we  plan  to  place  a  considerable 
quantity  of  dredged  sand  for  beach  nourishment,  estimated  to  be  over 
50,000  cubic  yards,  in  the  erosion  zone  east  of  the  harbor  location.  This 
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material  will  be  obtained  when  the  harbor  basin  and  channels  are  dredged* 

We  expect  that  this  action  will  fully  compensate  for  any  littoral  drift 
that  may  be  interrupted  by  the  harbor  and  the  resulting  erosion  which  may 
occur  during  the  four  to  eight  years  it  would  take  for  the  littoral  regime 
to  adjust  to  the  new  harbor  structures*  Furthermore*  it  is  expected  that 
on  an  average,  5,000  cubic  yards  of  sediment  wtll  accumulate  in  the  harbor 
annually*  This  material  will  also  be  placed  in  the  erosion  zone  as  part  of 
our  maintenance  dredging  program*  It  is  expected  that  this  material  will 
compensate  for  any  harbor  induced  erosion  that  may  occur  in  the  future* 

3.  Comment :  Additionally,  the  cost  of  mitigation  of  shoreline  damage 
should  be  Included  In  the  cost-benefit  ratio  for  this  project. 

Responses  The  first  costs  for  dredging  of  the  harbor  basin  and  channels 
includes  the  cost  for  disposal  of  that  dredged  material  whether  it  be  in 
the  open  water  site  or  along  the  shoreline.  The  annual  Federal  charges 
listed  in  the  report  include  costs  for  maintenance  dredging  and  its 
disposal*  Therefore,  these  costs  are  figured  into  the  projects  benefit  to 
cost  (B/C)  ratio.  No  further  shoreline  mitigation  costs  are  required. 

While  the  cost  of  the  monitoring  program  was  not  figured  into  the  B/C  ratio 
shown  in  the  draft  report,  this  will  be  corrected  in  the  final  general 
design  memorandum. 

Public 


A.  Edwin  Hulbert,  Good  Hart,  Michigan 

Comment:  We  have  reviewed  the  Draft  of  the  study  for  a  harbor,  in  the 
vicinity  of  Cross  Village  Michigan,  and  wish  to  express  our  favorable 
reaction  to  the  installation  of  such  a  facility* 

1  have  been  a  seasonal  resident  and  property  owner  in  Readmond  Township 
which  adjoins  Cross  Village  Township  on  the  south  and  was  under 
consideration  as  an  alternate  site  for  a  harbor  at  Good  Hart.  We  are  now 
retired  as  permanent  lakeshore  residents  and  do  not  believe  the  harbor  and 
accompanying  traffic  would  harm  the  environmental  charm  which  lead  us  to 
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choose  Good  Hart  as  our  home  after  living  in  Wisconsin  most  of  our  working 
years* 

Boating  has  been  an  active  part  of  our  recreation,  including  many  sail 
yacht  races  on  Lake  Michigan  and  Huron*  In  the  30 ’s  I  was  engaged  in  yacht 
construction,  sales,  and  operation  out  of  Chicago,  and  spent  many  months 
headquartered  out  of  Hessel  in  Les  Cheneaux  Islands.  Therefore,  I  can 
appreciate  the  advantages  offered  by  a  Harbor  of  Refuge  at  Cross  Village* 

Since  the  days  when  we  bought  our  whitefish  from  Indians  who  fished  out  of 
there  in  the  1920’s  to  the  present,  we  have  been  aware  of  the  bounty  Lake 
Michigan  has  offered  sport  fishermen  and  commercial  fishermen  alike* 
Hopefully  good  management  will  permit  such  fishing  to  continue,  although 
the  TONS  of  fish  which  have  been  harvested  in  the  past  few  weeks  by  white 
and  Indians  alike  from  in  front  of  our  property  must  be  taking  its  toll. 
Cross  Village  would  offer  the  fishermen  a  far  better  base  than  Charlevoix 
or  Beaver  Island. 

Although  I  would  be  approaching  70  at  the  time  the  harbor  might  be 
completed,  we  believe  that  it  would  entice  us  to  base  a  small  cruising 
sailboat  there.  We  do  not  see  major  commercial  or  boating  facilities  as  a 
danger  in  the  forseeable  future  to  the  area  we  love  and  live  in  year 
around* 

Response:  Your  comments  have  been  noted. 

B.  William  Golling,  Petoskey,  Michigan 

Comments:  Please  be  advised  that  my  family  and  I  have  been  boaters  in  this 
area  of  Michigan  for  many  years  and  currently  own  a  44  foot  Cruiser*  Over 
the  years  we  have  taken  many  trips  up  through  Waugoshance  Point  to  the 
Straits  of  Mackinaw  and  then  eastward  to  numerous  ports*  I’pon  our  return 
at  White  Shoals  Lighthouse  when  we  make  our  turn,  it  has  been  an  "all  new 
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world".  The  seas  have  been  frightening  and  many  times  comes  as  a  complete 
surprise  due  to  poor  weather  forecasting.  Therefore,  there  is  a  dire  need 
for  a  "Port  of  Refuge"  at  Cross  Village  for  the  safety  of  our  boat  and 
passengers. 

As  you  are  well  aware,  by  far  the  majority  of  cruiser  owners  are  older.  We 
lived  on  our  boat  for  two  summers  at  Petoskey  Marina  and  when  these 
cruisers  came  In  they  were  looking  for  places  to  eat,  to  buy  food  and 
beverage,  etc.  Being  local  and  having  the  name  Petoskey  on  the  stern  of  our 
boat,  we  were  fair  game  to  many  beaters  unfamiliar  with  this  area.  Since 
these  boaters  are  older,  their  conduct  and  spending  ot  money  does  nothing 
but  enhance  the  community  and  It's  economy. 

It  boils  down  to: 

a)  Safety  need  for  a  Port  of  Refuge  in  Cross  Village.  Petoskey  and 
Harbor  Springs  Ports  are  too  distant. 

b)  It  will  help  Cross  Village  and  its  economy. 

Thank  you  In  advance  for  your  time  in  reading  this  letter.  We  are 
concerned  boaters  who  wanted  our  opinions  known. 


Response:  Your  comments  have  been  noted. 


Ross  Hume,  Petoskey,  Michigan 


Comment:  I  have  received  and  read  your  general  design  memorandum  for  the 
Harbor  of  Light-Draft  Vessels  at  Cross  Village,  Michigan.  Certainly  all 
bases  have  been  touched  and  the  research  appears  to  be  exhaustive.  The 
purpose  and  necessity  of  such  a  project  is  certainly  constantly  emphasized 
and  repeated.  However,  there  is  in  my  opinion  one  very,  very  significant 
problem. 
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Cross  township  in  itself  is  one  of  the  poorest  townships  in  the  State  of 
Michigan.  More  than  half  its  population  are  either  retired,  on  Social 
Security  and  Social  Security  Disability,  ADC,  public  assistance  or  Welfare. 
The  number  of  actual  local  paying  taxpayers  I  understand  is  just  a  shade 
over  100.  Many  of  these  are  taxpayers  on  second  homes  and  uninvolved 
basically  in  community  activities.  In  looking  at  your  local  cost 
proposals,  while  they  seem  equitable  and  fair,  would  impose  a  very,  very 
significant  additional  burden  on  those  that  are  already  taking  care  of 
these  many,  many  public  tax  charges.  It  might  conceivably  be  said  that 
those  in  the  public  basket,  because  of  the  nature  of  this  endeavor  find 
jobs  and  suitable  employment  for  making  them  taxpayers,  the  very  nature  of 
the  Individuals  themselves  a  basic  shortness  of  any  financially  successful 
season  I'm  sure  would  preclude  their  becoming  self-sustaining.  I 
certainly,  therefore,  question  whether  this  type  of  project  is  feasible  in 
this  type  of  society. 

Response:  Costs  presented  in  the  Phase  I  General  Design  Memorandum  are 
first  costs  and  the  associated  annual  charges  for  general  navigation 
facilities  and  recreational  facilities.  Items  considered  under  general 
navigation  facilities  include  the  harbor  breakwaters,  dredging  of  harbor 
basin  and  channels,  and  the  removal  of  the  existing  W.P.A.  breakwater. 
Recreational  facilities  include  a  concrete  walkway  and  safety  handrails 
along  the  western  harbor  breakwater.  The  Federal  government  provides  62% 
of  the  cost  of  the  general  navigation  facilities  and  50%  of  the  cost  of  the 
recreational  facilities.  Funds  for  the  Federal  portion  ultimately  come 
from  the  taxpayers  by  way  of  Congressional  appropriation.  Federal 
participation  is  justifiable  because  the  project  has  a  benefit  to  cost 
ratio  of  1.19  to  1  which  means  that  for  every  dollar  the  Federal  government 
spends  on  the  harbor  over  a  dollar  will  be  returned  to  the  National 
economy,  however,  this  return  would  be  evidenced  primarily  in  the  Cross 
Village  region.  The  remaining  portion  of  the  project's  first  cost  would  be 
provided  by  the  project's  local  sponsor,  which  in  the  case  of  the  Cross 
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Village  Harbor |  Is  the  Waterways  Division  of  the  Michigan  Department  of 
Natural  Resources  (MDNR).  Revenues  for  the  Waterways  Division  recreattonal 
boat  harbors  are  derived  from  the  state  marine  fuel  tax  and  a  portion  of 
boat  registration  fees.  Out  of  these  revenues  the  Waterways  Division  also 
constructs  the  recreational  boat  docks,  small  boat  launching  ramp,  parking 
facilities,  and  other  necessary  on-shore  facilities.  There  is  no  burden 
placed  on  local  residents  to  cover  the  cost  of  construction  of  the  harbor. 

Once  the  harbor  and  on-shore  facilities  are  completed  the  harbor  would  be 
operated  by  the  Waterways  Division,  or  if  the  Township  officials  prefer, 
the  harbor  operation  could  be  handled  by  the  township  under  guidelines 
established  by  the  MDNR  Waterways  Division.  It  is  the  general  policy  of 

V 

the  MDNR  that  harbors  under  its  jurisdiction  are  operated  on  a  break  even 
basis.  Fees  collected  from  rental  of  slips  and  sale  of  fuel,  lubricants 
and  other  supplies  would  be  used  to  pay  for  the  salaries  of  dock 
attendants,  the  purchase  of  fuel  and  supplies  for  sale,  and  utility  bills 
for  the  on-shore  facility  (electricity,  phone,  trash  collection)  as  well  as 
minor  repairs  such  as  painting  of  harbor  facilitiee  or  replacement  of  dock 
fenders.  In  the  case  of  major  repairs  the  Waterways  Division  will  on 
request  handle  the  problem  or  work  out  a  cost  sharing  arrangement  with  the 
township  if  it  has  elected  to  run  the  harbor. 

D.  Mr.  and  Mrs.  William  Cranmer,  Cross  Village,  Michigan 

Comment :  s  I  said  in  the  Public  Meeting  at  the  Holy  Cross  Community  Hall 

in  Cross  Village  June  If,  my  wife  and  I  wish  to  be  recorded  as  supporting 
Supervisor  Harry  Pintarelli  in  his  continued  efforts  to  secure  a  safe 
harbor  for  light  draft  vessels  at  Cross  Village,  Michigan. 

We  have  been  coming  to  Cross  Village  since  1951  and  have  been  property 
owners  since  1958.  Our  land  is  on  Lake  Michigan,  approximately  one  half 
mile  from  the  present  township  park  and  the  proposed  harbor.  While  the 
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ruins  of  the  earlier  attempts  to  develop  a  breakwater  and  safe  harbor  have 
a  certain  beauty,  they  are  a  mess  and  useful  only  to  flsnermen  who  may  wish 
to  fish  in  the  area. 

Certainly  the  park  is  a  continuing  eyesore  because  the  village  lacks 
resources  to  properly  uevelop  and  police  the  area  resulting  in  something 
none  of  the  residents  feel  is  an  advantage  to  the  residents  nor  the  public 
generally.  The  village  has  been  deteriorating  since  the  fire  about  sixty 
years  ago  bringing  about  economic  loss  to  the  permanent  residents. 

On  the  positive  side,  such  a  development  as  proposed  by  the  Corps  of 
Engineers,  the  State  of  Michigan,  and  Mr.  Plntarelll  would  provide  a  safe 
harbor  for  vessels  In  time  of  severe  storms  as  they  come  around  Waugashance 
Island  (Wilderness  Point)  into  Lake  Michigan.  Cross  Village  Is  the  most 
logical  site  for  such  a  safe  refuge. 

In  addition,  the  three-way  sponsorship  and  development  by  the  Federal, 
State,  and  Village  (Township)  governments  would  start  a  development  that 
could  only  speed  the  economic  development  of  the  area  by  providing  for 
commercial  marine  development  for  boat  owners,  as  well  as  pleas  .re  boat 
owners  who  might  wish  to  keep  their  vessels  there. 

Since  this  spot  is  the  closest  to  Beaver  Island,  it  Is  only  natural  that 
the  Ferry  might  wish  to  berth  and  sail  from  here.  This  would  restart  a 
tourist  development  that  could  only  benefit  the  community,  the  permanent 
residente,  as  well  as  develop  resources  for  the  summer  residents  as  well. 

The  history  elsewhere  is  that  such  development  turns  around  the 
deterioration  of  a  dying  community.  Such  a  result  should  reverse  what  we 
have  seen  In  Cross  Village  the  past  thirty  years.  We  believe  that  progress 
is  inevitable.  We  believe  it  should  come  to  Cross  Village  too. 
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For  the  above  reasons  we  fully  support  the  development  of  a  harbor  at  Cross 
Village,  Michigan. 

Response?  Your  comments  have  been  noted. 

E.  Robert  Reemsnyder,  Cross  Village,  Michigan 

Comment ;  I  was  not  aware  that  the  meeting  on  June  16,  1981  at  Cross 
Village  was  to  be  the  last  or  I  would  have  made  a  statement  re“the  reason 
for  this  letter. 

I  want  to  commend  you  on  your  presentation  and  patience  In  the  meeting.  1 
found  It  rather  comical,  but  I’m  sure  disconcerting  to  your  people,  that  in 
all  the  meetings  even  though  questions  were  answered  a  dozen  times,  the 
same  questions  were  posed  by  the  same  few  repeatedly. 

It  would  seem  to  me  after  attending  and  obsevlng  all  the  meetings,  that  we 
have  two  small  groups  of  decenters. 

One,  the  third  generation  welfare  group  that  just  might  have  to  go  to  work 
if  Cross  Village  grows. 

Two,  about  a  dozen  pseude  intellectual  summer  families  who  think  because 
they  own  a  cabin  on  the  beach,  they  own  Lake  Michigan. 

As  to  the  land,  It  Is  my  understanding  that  It  was  donated  (with  a  token 
payment)  to  the  township  for  the  development  of  the  harbor  as  a  condition 
of  the  bequest. 

This  area  has  wonderful  potential  for  orderly  development  and  I'm  sure  the 
state  Is  aware  of  the  value  as  a  prime  recreational  area.  I,  myself,  would 
appreciate  not  having  to  drive  thirty  miles  to  Petoskey  every  time  I  need  a 
nut  and  bolt  or  have  to  do  some  laundry. 
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I  have  owned  property  here  since  1954  and  moved  in  1972,  however,  t  don't 
feel  that  I  own  Lake  Michigan.  I  am  very  much  in  favor  of  the  pier  and  the 
orderly  growth  of  the  Croas  Village  area. 

At  this  point  in  time  Cross  Village  (in  it's  quaint  remoteness)  is  becoming 
a  haven  for  the  uncar ing-destruct1 ve  type  persons,  that  prey  on  remote 
areas  with  no  law  enforcement  And  a  few  helpless  residents*  The  shoreline 
north  of  Cross  Village  is  fast  becoming  the  dump  of  the  north. 

Again,  I  am  in  favor  of  the  pier  and  the  eventual  benefits  that  would  come 
with  it  including  the  services  we  now  pay  taxes  for  and  fail  to  receive. 

Response:  Your  comments  have  been  noted. 

F.  Harry  Pintarelli.  Cross  Village  Township  Supervisor 

Comment :  My  letter  to  you  is  to  express  a  few  points  about  the  harbor  of 
refuge  at  Cross  Village.  I  have  been  to  all  the  meetings  and  have  had  much 
correspondence  with  the  U.S.  Corps  of  Engineers  on  this  matter.  The  last 
hearing  with  che  public  is  a  copy  of  all  the  previous  hearings,  the  same 
eight  or  ten  people  stating  the  same  reasons.  1  can  agree  with  everyone  of 
the  objectors  but  1  won't  mention  any  names.  They  are  in  the  quite  well 
off  bracket  and  the  other  half  are  Welfare  recipients.  The  latter,  are  the 
ones  who  have  been  here  for  sometime.  In  the  well  off  group,  some  as 
recent  as  six  months.  They  not  only  do  not  wish  the  harbor  of  refuge  but 
are  more  or  less  ant i-what ever  even  if  it  may  benefit  them.  Believe  me  I 
am  64  years  old  and  been  in  township  office  37  years,  supervisor  since  1962 
and  lived  here  all  my  life,  sailed  the  Great  Lakes  6  years  on  Lake 
Carriers,  and  23  years,  a  commercial  fisherman  on  all  the  lakes  but 
Ontario.  Winter  and  summer. 

I  did  not  know  that  the  last  public  meeting  was  to  be  the  final  hearing  or 
I  would  have  said  it  then  in  public  and  will  do  so  if  that  time  comes 
around  again. 
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The  silent  majority  do  want  this  facility  and  pray  that  it  becomes  a 
reality  and  soon.  I  would  Bay  that  better  than  90X  of  the  people  favor  it. 

There  is  a  strong  feeling  for  it,  the  location,  the  design,  and  sise  all 
are  quice  well  thought  out.  1  have  been  in  many  harbors  over  the  years  and 
approve  this  layout. 

Lets  all  work  together  and  build  thi9  harbor  soon. 

Thanks  for  your  effort  and  your  time  and  patience. 

Responses  Your  comments  have  been  noted. 

G.  Edward  Beard,  Cross  Village,  Michigan 

Comments  I  am  very  sorry  that  I  was  unable  to  attend  your  meeting  on  June 
16  regarding  the  safe  harbor  project  for  Cross  Village  area. 

As  I  have  been  informed  that  this  was  your  final  meeting  on  the  project, 
please  be  advised  that  I  am  very  much  in  favor  of  the  safe  harbor  project. 

There  are  a  very  few  local  so  called  professional  people  that  opposed  this 
worthwhile  project..  Thi9  would  be  a  sad  world  if  all  capital  improvement 
for  the  benefit  of  the  public  was  in  the  hands  of  these  narrow-minded 
people* 

Again,  I  would  like  to  go  on  record  in  favor  of  the  project. 

Response:  Your  comments  have  been  noted. 

H.  John  Shepard,  Moran,  Michigan 

Comment :  Although  no  economical  benefit  would  appear  to  come  to  we,  the 
people  of  the  Upper  Peninsula,  we  can  see  a  definite  need  for  a  harbor  of 
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refuge  In  Cross  Village.  We  have  many  people  who  come  by  boat  to  the  Upper 
Peninsula  and  Mackinaw  Island  on  vacation  and  at  times  get  caught  In  bad 
seas  up  by  the  straits  with  their  only  choice  being  to  reach  port  In  St. 
Ignace  or  the  Island.  With  a  harbor  at  Cross  Village,  they  could  pull  In 
and  weather  the  storms  there,  thus  protecting  life  and  boat. 

Also  we  have  many  commercial  fishermen  who  fish  In  the  beaver  Island  to 
Cross  Village  waters  that  get  caught  In  storms  and  have  to  fight  their  way 
back  home.  They  are  definitely  In  favor  of  such  a  port. 

1  have  heard  about  the  meetings  on  this  harbor  project  and  have  discussed 
it  with  many  people  In  the  Upper  Peninsula,  and  all  that  I  have  talked  to 
are  In  favor  of  seeing  this  project  develop.  Cross  Village  Is  the  most 
economical  spot  for  this  project  in  our  opinion,  since  you  already  have  a 
constructed  access,  stores,  gas,  etc. 

This  also  is  a  personal  matter  since  I  have  lost  several  good  friends  over 
the  past  few  years  who  have  gone  down  out  in  Lake  Michigan.  Yes,  they  were 
all  commercial  fishermen,  but  they  aren't  the  only  ones  who  drown  out 
there.  If  the  harbor  saves  one  life,  it  Is  worth  every  penny. 

Let *8  get  the  harbor  built  and  quit  quibbling  over  the  matter. 

Response?  Your  comments  have  been  noted. 

I.  Buck  LuHellier  -  Readmond  Township  Supervisor 

Comment :  I  was  unable  to  attend  your  last  meeting  but  have  attended  all 
previous  meetings.  I  have  never  spoke  up  In  any  of  your  previous  meetings. 
1  have  just  sit  in  and  listened  like  most  other  people  that  want  the  harbor 
of  refuge. 

People  with  all  the  mouth  are  the  ones  that  just  blew  in  here  from 
somewheres  or  the  ones  walking  the  streets  or  welfare  recipients.  This  Is 


EIS-84 


"  *'"  *  . •>'#»•" •J-.**,,v *-  *.:-*v>i...  *>-y  '.••  n-'  •  ..*  •  v»a  v««*jn-*.rj  jW kW w-v.* *.•.■.'•*- -.-• . 


as  close  as  I  can  describe  your  complalners  without  naming  them.  There 
isn't  a  great  number  of  people  objecting  just  a  persistent  handful.  These 
same  people  have  dominated  every  meeting  that  I  have  been  to. 


As  you  well  know  the  harbor  of  refuge  la  badly  needed  in  the  Cross  Village 
area.  I'm  not  sure  of  how  many  miles  between  Mackinaw  City  and  Harbor 
Springs,  but  it  is  a  long  distance  and  these  waters  get  pretty  treacherous 
in  this  area.  Cross  Village  Is  the  only  logical  site  for  the  harbor  of 
refuge.  You  have  the  best  site  In  northern  Michigan.  You  have  good  roads, 
stores  and  other  services. 


Thank  you  for  the  good  work  you  have  done.  Let's  not  stop  until  you  have 
the  harbor  built  In  Cross  Village. 

Response:  Your  comments  have  been  noted. 

J.  David  Munger,  Cros3  Village,  Michigan 

Comment :  1  have  learned  today  that  this  date  is  the  deadline  for  Phase  I 

comments  relative  to  the  proposed  harbor  at  Cross  Village. 


Although  I  am  a  member  of  the  Cross  Village  Township  Board  and  am  chairman 
of  its  Planning  and  Zoning  Committee,  l  represent  only  myself  in  this 
letter. 


I  endorse  the  harbor  concept  as  presented  by  your  representatives  and  the 
Michigan  Waterways  Division  during  the  past  several  years.  The  plan  seems 
sound  and  very  well  conceived.  Along  with  many  other  Cross  Village 
residents  (its  Silent  Majority?),  I  will  continue  to  support  efforts  which 
will  bring  the  concept  to  fruition.  The  harbor  will  be  a  positive  benefit 
to  Cross  Village,  a  significant  contribution  to  water  safety  on  the  upper 
Great  Lakes,  and  a  beneficial  influence  on  the  economy  of  this  currently 
depressed  area. 
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If  I  can  he  of  help  during  the  coming  development  stages,  please  contact 
me. 

Response:  Your  comment  has  been  noted. 

K.  Vincent  McPharlin,  Cross  Village,  Michigan 

Comment;  Our  family  has  owned  land  in  Cross  Village  for  the  past  SO  years. 
We  are  In  favor  of  the  proposed  harbor  for  the  following  reasons: 

a.  The  safety  factor  Is  badly  needed. 

b.  It  will  enhance  the  village  economically. 

c.  It  will  Improve  the  present  condition  of  the  harbor,  visually  and 

practically. 

d.  It  will  provide  fishing  opportunities. 

e.  It  will  provide  a  safe,  policed  recreation  area. 

f.  It  will  not  bring  about  a  significant  tax  Increase,  nor  will  it 

necessarily  Inflate  real  estate  values. 

Response;  Your  comments  have  been  noted. 

L.  Sarah  McPharlin,  Cross  Village,  Michigan 

1.  Comment ;  I  am  in  favor  of  the  plans  to  build  a  refuge  harbor  ot  Cross 
Village.  This  is  an  important  safety  measure  for  small  boats. 

It  will  also  be  a  benefit  to  people  who  wish  to  moor  boats  at  that  location 
for  convenience. 

Response:  Your  comments  have  been  noted. 
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GLOSSARY 


Accretion  -  The  increase  of  real  estate  by  the  addition  of 

portions  of  soil,  by  gradual  deposition  through  the 
operation  of  natural  causes. 

Algae  -  General  name  for  the  chlorophyll  -  bearing 

primitive,  chiefly  aquatic,  one  cell  or 
multicellular  plants. 

Aquatic  Plants  -  Plants  rooted  in  the  substrate  that  grow  in  water, 

either  floating  on  the  surface,  growing  up  from  the 
bottom  of  the  body  of  water  and  emerging  into  the 
air,  or  growing  under  the  surface  of  the  water. 

Benthic  -  Having  to  do  with  the  bottom  of  a  stream,  lake,  or 

harbor. 

Benthos  -  Bottom  dwelling  organisms;  uniformly  applied  to 

animals  associated  with  substrates. 

Breakwater  -  A  long  narrow  (rubble  mound)  pile  of  rock,  concrete 

or  wood;  a  structure  in  the  water  designed  to  break 
or  moderate  the  effect  of  storm  driven  waves. 
Usually  placed  out  into  the  water  from  shore  at  an 
entry  channel  to  provide  safer  boat  or  ship 
navigation  during  stormy  weather. 

Conductivity  (Specific  -  A  measure  of  a  solution’s  capacity  to  convey  an 
Conductance)  electric  current. 

Copper  (CU)  -  Copper  is  a  heavy  metal  which  in  trace  quantities 

is  essential  to  life,  but  which  in  greater  amounts 
is  toxic  to  life. 
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Cultural  ~  Produced  by  man  or  resulting  from  man's  actions* 

Total  Dissolved  Solids  -  The  total  amount  of  dissolved  material,  organic  and 
(TDS)  Inorganic,  contained  in  water  or  wastes. 

Dissolved  Oxygen  (DO)  -  The  oxygen  freely  available  in  water.  Unpolluted 

water  will  contain  more  DO  than  polluted  water. 

Dredging  ■-  A  method  for  deepening  and  widening  streams,  swamps 

or  coastal  waters  by  scraping  and  removing  solids 
from  the  bottom. 

-■  A  document  prepared  cn  the  environmental  impact  of 
Its  proposals  for  legislation  and  other  major 
actions  significantly  affecting  the  quantity  of  the 
human  environment.  Environmental  Impact  statements 
are  used  as  tools  for  decision  making  and  are 
required  by  the  National  Environmental  Policy  Act 
(NEPA). 

Endangered  Species  -  A  series  of  plant  or  animal  which  is  in  danger  of 

extinction  through  all  or  a  significant  part  of  its 
range. 

Environmental  Impacts  -  A  phrase  used  to  express  the  extent  or  severity  of 

an  environmental  effect;  the  effect  itself. 

Erosion  -  The  wearing  away  of  the  land  by  the  action  of  wind, 

water,  gravity  or  a  combination  thereof.  Shoreland 
erosion  on  the  Great  Lakes  is  most  often  a  result 
of  a  combination  of  wind  driving  waves  beating  upon 
the  shore  and  forming  littoral  currents,  and  high 
water  levels. 


Environmental  Impact 
Statement  (EIS) 
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Fauna 

Fecal  Collforn 


Flora 

Food  Chain 


Groundwater 


Impact 


Lead  (Pb) 


Littoral 


Littoral  Drift 


Low  Water  Datum 
(LWD) 


-  The  animals,  terrestrial  or  aquatic,  cf  a  region* 

-  A  group  of  bacterial  organisms  common  to  the 
Intestinal  track  of  man  and  of  animals. 

-  The  plants,  terrestrial  or  aquatic,  of  a  region. 

-  Energy  transformation  -  Movement  of  food  from  one 
form  of  life  to  another;  for  example,  algae  to 
zooplankton  to  fish. 

-  Water  that  exists  in  a  saturation  zone  of  the 
earth's  crust. 

-  The  effect  of  one  thing  upon  another. 
"Environmental"  Impacts  may  affect  any  one  or 
combination  of  elements  In  the  total  environ- int 
and  may  be  of  positive  or  negative  impact  ana  of 
long  or  short  duration. 

-  A  heavy  metal  which  is  toxic  to  life. 

-  The  shallow  waters  that  extend  along  the  shoreline 
of  a  lake  or  sea. 

-  The  sediments  moved  in  the  littoral  zone  under  the 
Influence  of  waves  and  current.  Direction  of 
movement  or  "transport"  of  littoral  materials 
depends  upon  wind  and  wave  direction. 

-  An  approximation  to  the  plan  of  mean  low  water  that 
has  been  adopted  as  a  standard  reference  plane.  The 
Lake  Michigan  LWD  is  578.8  feet  mean  water  level  at 
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Macrophyte 

Harsh 


Mercury  (Hg) 


mg/1 


-  A  macroscopic  aquatic  plant. 

-  A  wetland  dominated  by  herbaceous  vegetation; 
primarily  sedges,  r^eds,  and  grasses. 

-  A  heavy  metal,  highly  toxic  if  breathed  or 
ingested.  Mercury  is  residual  in  the  environment, 
showing  biological  accumulation  in  all  aquatic 
organisms,  especially  fish  and  shellfish. 


-  Milligram  per  liter  (10'^) 


-  Elements  or  compounds  essential  as  raw  materials 
for  organism  growth  and  development;  for  example, 
carbon,  oxygen,  nitrogen,  and  phosphorus. 

-  Of  a  lake  lacking  plant  nutrients  and  usually 
containing  plentiful  amounts  of  dissolved  oxygen 
without  marked  stratification. 

Organic  -  Material  derived  from  organisms;  leaves,  sticks, 

animals,  fish,  etc. 

Organic  carbon  in  the  form  of  solid  particles. 

A  measure  of  the  relative  acidic  or  alkaline  state 
of  water.  pH  is  measured  on  a  scale  of  0  to  14*  A 
pH  of  7  is  neutral,  a  pH  below  7  is  acidic,  a  pH 
above  7  alkaline.  Rainwater  is  usually  slightly 
acidic. 
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Particulate  Organic 
Carbon 

pH 


Nutrient 


Oligotrophic 


Phenols 

Phosphorus 

Phytoplankton 

Piers 

Pollution 

Productivity 

Rare  Species 

Relief 

Sediments 


\ 

- - - - 


-  A  group  of  organic  compounds  that  in  very  low 
concentrations  produce  a  taste  and  odor  problem  in 
water • 

-  An  element  that,  while  essential  to  Life, 
contributes  to  the  eutrophication  of  lakes  and 
other  bodies  of  water* 

-  The  algae  of  the  open  water  of  lakes,  rivers,  and 
streams. 

-  Permanent  structures  constructed  of  stone,  steel, 
wood,  cement  or  a  combination  of  those  materials, 
which  are  used  to  define  and  stabilize  entry 
channels  from  the  open  lake  into  a  harbor. 

-  Any  change  in  water  quality  that  Impairs  it  for  the 
subsequent  user.  These  changes  result  from 
contamination  of  the  physical,  chemical,  or 
biological  properties  of  water. 

-  The  yield  of  a  given  crop  per  unit  of  land, 
sediments  and/or  water. 

-  An  extremely  uncommon  species  limited  in 
distribution. 

-  Elevations  or  Inequalities  of  a  land  surface. 

-  Clay,  sand,  gravel  or  stones  which  have  been  eroded 
from  the  land  or  from  beneath  the  water,  have  been 
transported  by  river  or  lake  currents,  and 
re-deposited. 
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silt 


Species 


Substrate 


Surface  Water 


Threatened  Species 


Total  Kjeldahl 
Nitrogen  (TKN) 


Topography 


Turbidity 


Mg/1 


-  Finely  divided  particles  of  soil  or  rock.  Often 
carried  In  cloudy  suspension  in  water  and 
eventually  deposited  in  sediment:. 

-  The  smallest  unit  of  classification  normally  used, 
based  on  overall  resemblances.  The  species  is 
always  written  along  with  the  genus  to  designate 
the  specific  scientific  name  of  the  organism. 

-  Any  substance  used  as  an  attachment  point  by  an 
organism. 

-  Atmospheric  water  that  runs  off  to  collect  in 
streams,  ponds,  lakes,  swamps,  marshes,  etc. 

-  A  species  which  is  likely  to  become  endangered 
because  of  low  reproductive  capacity,  loss  of 
suitable  habitat  or  over-kill,  now  limited  in 
numbers  to  few  isolated  populations. 

-  Total  Kjeldahl  Nitrogen.  A  measure  of  the  ammonia 
and  organic  nitrogen,  but  does  not  Include  nitrite 
and  nitrate  nitrogen. 

-  The  configuration  of  the  landscape  including  its 
relief,  the  position  of  its  natural  and  man-made 
features. 

-  A  cloudy  condition  in  water  due  to  the  suspension 
v  ...  or  finely  divided  organic  matter. 

-  Micrograms  per  liter  (10“^) 


..  W<CSS» 


Total  Volatile  Solids  -  A  meaaure  of  the  organic  material  that  could 

decompose  and  thus  exert  an  oxygen  demand  on  a  body 

of  water* 


Wetland 


k  ridge,  deformation,  or  undulation  of  the  surface 
of  a  liquid. 

Habitats  characterised  by  aquatic,  or  semlaquatlc 
plants  that  are  permanently  wet,  or  intermittently 
water  covered. 


Water  Quality  Criteria 


-  The  level  of  pollutants,  with  respected  to  the 
chemical,  physical,  and  biological  characteristics 
that  affect  the  suitability  of  water  for  a  given 


Wetland 


Lowlands  covered  by  shallow  and  sometimes  temoorary 
or  intermittent  waters.  Important  because  they 
store  floodwaters,  provide  flood  and  shelter  for 
wildlife,  and  improve  the  quality  of  water  entering 
lakes  and  streams. 


Zinc  (Zn) 


A  heavy  metal  which  in  trace  quantities  is 
essential  to  life,  but  which  in  greater  quantities 
may  be  toxic  to  life. 
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SUPPLEMENT  I 


Sediment  and  Water  Quality  Attachments 


ATTACHMENT  A 


Results  of  physical  and  chemical  analyses  performed  at  each  sampling  site 
while  In  the  field  at  Cross  Village,  Michigan  on  9  November  1979. 


Site 

Parameter 

1 

2 

3 

Core  depth  (Inches) 

Surface 

Surface 

Surface 

Air  temperature  (®C) 

0° 

0° 

0° 

Water  temperature  (°C) 

5.  5® 

6.1° 

5.5° 

Dissolved  oxygen  (mg/1) 

16.6 

16.2 

16.6 

pH  (  '.!).) 

7.1 

7.7 

7.2 

Water  depth  (m) 

0.76 

1.20 

1.52 

Secchl  disc  (m) 

To  bottom  -  0.76 

3.05 

To  bottom  -  1.52 

Redox  potential 

Pediments 

* 

* 

A 

Color 

Light  brown 

Light  brown 

Light  brown 

Odor 

None 

None 

None 

Texture 

Fine  sand 

Fine  sand 

Fine  aand 

*meter  not  operating  i 


Attachment  C 

Location  Of  Benthos  Sampling  Sites  At  Cross  Village  Harbor 


attachment  d 


Particle  sire  composition  of  sediments  collected  from  the  harbor  at  Cross 
Village,  Michigan  on  9  November  1979.  Tabular  results  are  expressed  as 
percent  of  dry  weight  retained  per  sieve. 


Site 

Sieve  Opening  (mm! 

)* 

2.000 

0.850 

0.250 

0.075 

Passed 

<0.075 

(By  Calculation) 

1 

0.05 

0.28 

59.74 

35.68 

4.25 

2 

0.37 

1.12 

50.05 

49.21 

<0.01 

3 

<0.01 

<0.01 

22.89 

77.11 

<0.01 

♦Corresponds  to 

Size  (mr) 

U.S.  Standard  Sieve  No. 

Classification 

<2.0 

Retained  by  10 

granule,  pebble,  cobble 

.850  -  1.99 

Retained  by  20 

very  coarse  sand 

.250  -  0.849 

Retained  by  60 

medium  sand 

.075  -  0.249 

Retained  by  200 

fine  and  very  fine  sand 

<0.075 

Passed  through  200 

silc  and  clay 

ATTACHMENT  F 


Results  of  the  analyses  of  sediment  from  the  harbor  at  Cross  Village, 
Michigan  for  the  pesticides  Lindane,  Heptachlor,  and  DDT.  Sediment  was 
collected  on  9  November  1979. 


Parameter 

Site 

1 

2 

3 

Lindane  (ug/kg) 

<0.001 

<0.001 

0.053 

Heptachlor  (ug/kg) 

<0.001 

<0.001 

<0.001 

DDT  (ug/kg) 

0.220 

0.122 

<0.001 

Results  are  reported  on  a  dry  weight  basis. 


i 
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ATTACHMENT  C, 


Particle  size  composition  of  sediments  collected  from  the  open-water  dredge 
disposal  size  at  Cross  Village,  Michigan  on  11  June  1980.  Tabular  results 
are  expressed  as  percent  of  dry  weight  retained  per  sieve. 


Passed 


Site 

2.000 

0.850 

0.250 

0.075 

<0.075 

1 

1.8 

1.6 

9.8 

77.0 

8.8 

2 

1.6 

1.2 

13.7 

76.3 

7.2 

3 

1.5 

1.0 

11.3 

86.2 

— 

4 

— 

1.0 

19.0 

80.2 

— 

5 

— 

1.3 

8.4 

61.7 

28.6 

*Corresponds  to 

Size 

(mm) 

U.S.  Standard  Sieve  No. 

Classification 

>2.0 

Retained  by  10 

granule,  pebble,  cobble 

.850 

-  1.99 

Retained  by  20 

very  coarse  «and 

.250 

-  0.849 

Retained  by  60 

medium  sand 

.075 

-  0.249 

Retained  by  200 

fine  and  very  fine  sand 

<0.075 

Passed  through  200 

silt  and  clay 

SUPPLEMENT  II 


Soli  Test  Borings 


EICsJOGMEERCJ  Ci  ^SoMClfltU'iTAM'irCt  Dc3G. 


ifdOTCM©  t^NGGNEEraCJ  Ci  ^©MOlfllLirCkM'uC, 

1333  Rochoitor  Rood  Phono  500-6200  Troy,  MtchlQan  40033 

P.  O.  COX  240 

soil  borings  soil  evaluation  foundation  investigation  instrumentation 


boring  no.  CV-  2  -79  jqhno.  5/09  project  CROSS  VILLAGE  HARBOR 

Ground  Surface  (Eluv.l  _  ■  . -■■■  ■  — - — —  .  —  — — — . . . - 

Datum  -  —  —  -  -  — — — 


cugNT.  U.S.  Army  District,  Detroit  , North  of  Harbor  Springs,  Michigan 

_ Corps  of  Engineers .  . .  27  July  1979  rftmnlul„,.  27  July  1979 

_ _ _ ____  Driller _ J  .  King 


DEPTH 

SAMPLE 

STRATA 

SOIL  CLASSIFICATION 

w. 

w 

Vr, 

Q.. 

Rec. 

IN  FEET 

TYPE 

“N" 

CHANGE 

L. 

- 

V 

10’ 

’  WATER 

LEVEL 

.3 

— 

BS 

1 

2 

Soft  Moist-  -Brown  PEAT 

— 

1 

.9 

5_Z 

BS 

1 

2 

5' 

- 

A 

8' 

Loose  Wet  Medium  To  Fine  Brown 
!  *  SAND 

/* 

1.2 

10  ~ 

BS 

A 

26 

Very  Dense  Medium  To  Coarse 
Gravelly  SAND 

A0 

12* ' 

— 

11 

1A 

' 

1.0 

15  ~ 

BS 

1 

35 

Dense  Wet  Medium  To  Coarse  Wet 

-1 

.13 

16 

Brown  SAND 

0.9 

20 

BS 

20 

With  Layers  of  Gravel 

.7 

25  _ 

BS 

6 

13 

— 

20 

— 

12 

26 

l.A 

30  _ 

BS 

30’ 

1  _ 

1  : 

A3 

END  OF  BORING 

"N“  • 

Standard  Penetration  Rcmtancc 
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SUPPLEMENT  III 


404  Evaluation 


404  EVALUATION 

SMALL  BOAT  HARBOR  CONSTRUCTION 
EMMET  COUNTY 
CROSS  VILLAGE,  MICHIGAN 

1.  PROJECT  DESCRIPTION; 

Construction  of  a  small  boat  harbor  is  recommended  at  Cross  Village,  Emmet 
County,  Michigan.  The  construction  would  involve  the  dredging  of  a  10  foot 
basin  and  a  12  foot  entrance  channel,  placement  o*  2  rubblemound 
breakwaters  and  an  underwater  stone  fish  reef.  A  portion  of  the  dredged 
material  would  be  used  for  beach  fill,  and  the  balance  deposited  along  the 
beach  to  the  east  oi  the  harbor  for  a  distance  of  approximately  4,000  feet. 

a.  Description  of  the  proposed  discharge  of  dredged  or  fill  materials. 

(1)  General  characteristics  of  material  -  Breakwaters  of  1,670  and 
920  feet,  would  be  constructed  of  underlying  mattress  stone,  core  stone  of 
20 it  to  140//,  and  armor  stone  ranging  in  size  from  1/2  ton  to  3  tons.  The 
dredged  material  requiring  disposal  would  consist  of  approximately  97% 
medium  and  fine  grain  sands.  Stone  from  the  existing  breakwater  at  Cross 
tillage  would  be  used  for  fish  reef  construction. 

(2)  Quantity  of  material  proposed  for  discharge  -  The  approximate 
volume  of  material  required  for  breakwater  construction  would  be  13,000 
cubic  yards  of  mattress  stone,  32,000  cubic  yards  of  core  stone,  and  55,000 
cubic  yards  of  armor  stone.  Dredged  material  would  be  approximately 
67,000  cubic  yards  in  volume.  The  quantity  of  stone  available  for  fish 
reef  construction  is  approximately  926  cubic  yard9. 

b.  Description  of  proposed  disposal  sites  for  dredged  or  fill 
material. 
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(1)  Location  -  This  project  would  require  3  discharge  sites.  The 
harbor  site  Itself  wouLd  be  the  location  of  the  discharge  of  fill.  Dredged 
material  would  be  disposed  of  in  Latte  Michigan  along  the  shoreline  to  the 
east  of  the  harbor  fo  a  distance  no'  to  ',*ceed  4,000  feet.  The  underwater 
fish  reefs  would  be  located  approximately  5,000  feet  northeast  (3156)  of 
the  existing  breakwater  -  beach  Intersection,  between  the  18  to  24  foot 
contour. 


(2)  Type  of  disposal  sites  -  The  beach  and  nearshore  lake  bottom 
material  is  glacial  sediment  belonging  to  a  fine  to  medium  sand  category. 

(3)  Methods  of  discharge  -  The  fill  and  dredged  material  would  be 
discharged  at  the  harbor  site  in  construction  of  the  harbor  breakwaters. 

(4)  Time  of  disposal  ~  Construction,  disposal,  and  dredging 
activities  would  take  place  during  the  regular  construction  season,  which 
runs  from  15  April  to  1  December  depending  on  weather  severity. 

Construction  la  scheduled  for  1984. 

(5)  Projected  life  of  project  -  The  life  of  the  project  is  50 

years. 

(6)  Bathymetry  -  The  lake  bottom  at  the  harbor  site  is  composed  of 
fine  to  medium  sand.  It  slopes  nearly  13  feet  from  shore  to  the  lakeward- 
most  point  of  the  breakwaters,  a  distance  of  1,050  feet. 

2.  PHYSICAL  EFFECTS  (40  CFR  230.4-l(a)) 


a.  Potential  destruction  of  wetlands  -  effects  on  (40  CFR  230.4  -  1 
(a)(l)(i-vl). 

(1)  Food  chain  production  -  There  are  two  small  wetland  areas 
within  the  project  area.  These  wetlands  cover  a  combined  area  of 
approximately  2-1/2  acres.  Vegetation  of  the  western  most  wetland  consists 
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primarily  or  cattails  and  sedges.  The  wetland  to  the  east  Is  mostly  out 
of  the  project  area  and  would  not  be  affected  by  the  project.  Neither  of 
these  areas  produce  significantly  large  amounts  of  biomass  and  would  only 
be  able  to  support  small  wetland  animal  populations. 

(2)  General  habitat  -  As  previously  stated,  these  wetlands  total 
approximately  2-1/2  acres.  They  would  provide  good  but  very  limited 
habitat  for  small  birds  and  mammals.  They  would  not  provide  sufficient 
cover  or  food  for  a  quantity  of  game  birds. 

(3 )  Nesting,  spawning,  rearing  and  resting  sites  for  aquatic  or 
land  species  -  Coordination  with  the  Michigan  Department  of  Natural 
Resources  indicates  that  there  is  a  small  fishable  population  of  Northern 
Pike  which  exist  In  the  project  area.  It  is  possible  that  some  Northern 
Pike  use  the  wetlands  for  spawning. 

(4)  Those  areas  set  aside  for  aquatic  environment  study  or 
sanctuaries  or  refuges  -  No  areas  set  aside  for  these  activities  are  in  the 
project  area  or  will  be  affected  by  project  activities. 

(5)  Natural  drainage  characteristics  -  Natural  drainage  patterns 
in  the  immediate  project  area  will  not  be  altered. 

(6)  Sedimentation  patterns  -  Harbor  construction  would  not  effect 
sedimentation  patterns  within  to  the  wetlands.  However,  the  proposed 
harbor  breakwaters  wouLd  tend  to  facilitate  the  accumulation  of  wetland 
sediments  within  the  harbor. 

(7)  Flushing  characteristics  -  Placement  of  upland  harbor 
facilities  would  not  effect  the  flushing  characteristics  of  the  wetlands. 

( 8 )  Current  patterns  and  wave  action,  erosion  or  storm  damage 
protection  -  These  wetland  areas  do  not  effect  current  patterns,  wave 
action,  erosion,  or  serve  to  protect  the  shore  or  shore  structures  from 
storm  damage. 
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(9)  Storage  areas  for  storm  and  flood  waters  -  Because  the  natural 
drainage  patterns  and  wetlands  would  not  be  altered,  wetland  water  storage 
capacity  would  not  be  affected. 

(10)  Prime  natural  recharge  areas  -  The  wetlands  are  not  located  In 
a  prime  natural  recharge  area. 

b.  Impact  on  the  water  column  (40  CFR  230»4-l(a)(2)). 

(1)  Reduction  In  light  transmission  -  There  would  be  a  temporary 
increase  in  turbidity  during  project  construction.  After  construction  is 
completed,  turbidity  should  return  to  near  ambient  levels.  As  the  material 
to  be  dredged  is  clean,  fine  to  medium  grained  sand,  turbidity  along  the 
disposal  area  should  subside  soon  after  dumping  activities  have  been 
completed. 

(2)  Aesthetic  values  -  There  could  be  a  temporary  negligible 
adverse  impact  on  the  aesthetic  value  of  the  water  volume  during 
construction.  It  would  be  confined  to  the  harbor  area  due  to  a  small 
increase  in  turbidity.  In  the  dumping  area  aesthetics  would  not  be  greatly 
affected,  as  few  people  would  witness  the  short-term  increase  in  turbidity. 

(3)  Direct  destructive  effects  on  nektonic  and  planktonic 
populations  -  Impact  on  these  populations  would  be  minor  due  to  the  nature 
of  the  dredged  and  fill  material.  Dredged  material  would  consist  of  clean 
sand.  Dredging  operations  would  cause  some  nektonic  species  to  temporarily 
relocate.  These  species  would  return  after  construction  activities  have 
ceased.  The  material  for  breakwater  construction  would  be  large  size  clean 
cock  fill.  Breakwater  construction  would  cause  nektonic  populations  to 
leave  the  area.  They  would  have  a  limited  adverse  effect  on  planktonic 
populations  and  productivity  due  to  the  generation  of  small  amounts  of 
turbidity. 
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(1)  Actual  covering  of  benthic  communities  -  Most  henthtc 
organisms  found  In  the  area  to  he  dredged  would  he  destroyed.  The  benthic 
habitat  at  the  proposed  breakwater  locations  would  be  eliminated  by  the 
project.  Most  benthos  In  the  dumping  area  would  be  smothered. 

(2)  Changes  In  community  structure  or  function  -  The  submerged 
rubblemound  portion  of  the  proposed  breakwater  and  underwater  fish  reef 
would  drastically  alter  the  type  of  substrate  that  now  exists  on  the  lake 
bottom.  Certain  benefits  would  result  from  alteration.  Stone  structures 
In  lake  and  harbor  waters  have  an  advantageous  effect  on  the  kinds  and 
numbers  of  plants  and  animals.  The  rock  structures  projecting  from  the 
lake  bottom  would  provide  a  mlcrohabltat  conducive  to  algae,  Invertebrate, 
and  small  gamefish  production.  This  benefit  would  diminish  somewhat  as  a 
certain  portion  of  the  submerged  portion  of  the  breakwater  Is  filled  with 
sediment  from  littoral  drift.  Most  benthic  inhabitants  of  the  shoreline 
disposal  site  would  be  covered.  Surrounding  communities  of  benthos  should 
recolonize  the  dumping  site  shortly  after  disposal  has  been  completed; 
community  structure  would  ultimately  return  to  what  it  was  before  disposal. 

d.  Other  effects  (40  CFR  230.4-)(a)) 

( 1 )  Changes  in  bottom  geometry  and  substrate  composition  - 
Construction  of  the  2  breakwaters  and  dredging  would  alter  both  the 
geometry  and  substrate  at  the  harbor  site.  All  breakwaters  would  be 
construction  with  stone  ranging  in  size  from  20#  to  1  1/2  tons.  This  would 
amount  to  a  considerable  change  In  substrate  since  sand  Is  presently  there. 
The  main  breakwater  would  project  Into  Lake  Michigan  1,670  feet  and  rise  6 
to  11  feet  above  low  water  datum  (LWD  ■  576.8).  The  smaller  northeasterly 
breakwater  would  total  920  feet  ranging  from  6  to  11  feet  above  the  LWD. 

The  harbor  basin  and  entrance  channel  areas  would  be  dredged  10  and  12  feet 
below  present  lake  bottom  level  respectively.  The  substrate  would  not  be 
altered  in  these  areas. 
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(2.)  Water  circulation  -  Breakwater  construction  would  deflect  the 
long-shore  current  away  from  the  shore  at  the  westerly  end  of  the  project. 
Once  4,000  feet  past  the  harbor,  the  current  would  resume  a  flow  pattern 
similar  to  that  which  now  exists. 

(3)  Exchange  of  constituents  between  sediments  and  overlying  water 
with  alterations  of  biological  communities  -  Fill  material  would  consist  of 
large,  clean  rocks  which  would  not  release  constituents  Into  overlying 
water.  Dredged  material  at  the  site  Is  classified  as  clean  sand,  and  would 
not  release  any  substances  which  would  cause  alteration  of  biological 
communities. 

3.  CHEMICAL  -  BIOLOGICAL  INTERACTIVE  EFFECTS  (40  CFR  230. 4-1 (b)) 

a.  As  specified  by  40  CFR  230.4-1 (b)  the  fill  material  may  be  excluded 
from  evaluation  for  benthic  and  water  column  effects  because  the  breakwater 
and  fish  reef  material  is  composed  of  rock.  Dredge  material  also  meets 
criteria  for  exclusion.  It  Is  clean  sand  of  medium  grain  size. 

4 .  DESCRIPTION  OF  SITE  COMPARISON  (40  CFR  230. 4-1 (c)) 

a.  Total  sediment  analysis  (40  CFR  230. 4-1 (c ) (1 )  )  -  Since  the 
materials  to  be  dredged  consist  of  clean  sand,  a  total  analysis  of 
sediments  at  the  sites  would  not  be  helpful  In  assessing  the  impact  of  open 
water  disposal. 

b.  Biological  community  structure  analysis  (40  CFR  230.4-l(c)(2))  -  An 
analysis  of  the  biological  community  structure  at  the  proposed  excavation 
and  disposal  sites  would  not  be  of  value  In  addressing  impacts  and  the 
disposal  site  since  the  dredged  materials  would  consist  of  clean  sand. 

5.  REVIEW  APPLICABLE  WATER  QUALITY  STANDARDS 

a.  Fill  material  would  consist  of  clean  quarried  rock  and  stone  from 
the  existing  breakwater.  Dredge  material  would  be  clean  sand.  Neither 
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material  would  effect  water  quality.  Disposal  would  be  In  accordance  with 
applicable  water  quality  stands. 


6.  SELECTION  OF  DISPOSAL  SITES  (AO  CPR  230.5)  FOR  FILL  AND  DREDGED 
MATERIAL 


a.  Need  for  the  proposed  activity  -  No  harbor  of  refuge  exists  in  the 
Cross  Village  area.  The  harbor  would  provide  for  boater  safety.  The 
proposed  project  is  also  in  the  best  Interest  of  National  Economic 
Development. 

b.  Objectives  to  be  considered  in  discharge  determination  (40  CFR 
230.5(a)) 

(1 )  Impacts  of  selected  plan  of  chemical,  physical,  and  biological 
integrity  of  the  aquatic  ecosystem  (40  CFR  230.5(a)(1))  -  Impacts  on  these 
parameters  would  not  be  significant  because  clean  fill  material  would  be 
used.  The  dredged  material  requiring  disposal  is  clean  sand. 

(2)  Impacts  on  food  chain  -  There  would  be  a  beneficial  effect  on 
the  food  chain.  After  initial  disruption,  the  increase  in  habitat  area  and 
diversity  of  the  completed  breakwaters  and  fish  reef  would  have  a  positive 
long-term  impact  on  production  of  algae  and  invertebrates.  After  initial 
disruption  is  completed,  the  open  water  disposal  area  should  return  to  its 
pre-existing  condition. 

(3)  Impacts  on  diversity  of  plant  and  animal  species  -  Along  the 
jhorr  disposal  area  there  would  be  a  minor  temporary  impact  on  the 
diversity  of  animal  species.  Most  animal  species  inhabiting  the  disposal 
area  would  be  buried.  However,  surrounding  benthos  would  quickly 
recolonl.’o  the  area.  In  the  project  area,  disturbance  of  the  benthos  and 
presen  -  waste  products  could  decrease  species  diversity  in  some 
benthic  areas.  However,  the  presence  of  the  breakwaters  and  fish  reef 
would  increase  the  abundance  and  diversity  of  algae,  invertebrates,  and 
vertebrate  species  in  the  harbor  area. 
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( 4 )  Impact  on  movement  into  and  out  of  feeding,  spawning,  breeding 
and  nursery  areas  -  Wo  significant  Impact  Is  expected  on  the  movement  Into 
and  out  of  these  areas.  It  is  not  expected  that  the  breakwaters  would  deny 
Northern  Pike  use  of  the  two  wetland  areas  for  spawning,  if  in  fact  they  do 
make  use  of  these  wetlands. 

(5)  Impact  on  wetland  areas  having  significant  functions  of  water 
quality  maintenance  -  No  wetlands  which  have  a  significant  impact  on  water 
quality  maintenance  occur  in  the  project  area.  However,  two  small  Isolated 
wetlands  are  found  at  the  project  site.  Construction  would  not 
significantly  affect  these  wetlands. 

(6)  Impact  on  areas  that  serve  to  retain  natural  high  waters  or 
flood  waters  -  There  are  no  natural  areas  that  serve  in  the  retention  of 
high  waters  or  flood  waters  in  the  project  area. 

(7)  Methods  to  minimize  turbidity  -  The  use  of  clean  rock  material 
would  minimize  the  impact  from  turbidity  in  the  fill  area.  Materials  to  be 
disposed  would  consist  mainly  of  clean  sand,  therefore,  only  slight  amounts 
of  turbidity  would  be  associated  with  the  disposal  procedure. 

(8)  Methods  to  minimize  degradation  of  aesthetic,  recreational, 
and  economic  values  -  The  harbor  breakwaters  will  be  of  rubblemound 
construction.  This  will  keep  any  negative  aesthetic  effects  of  the  harbor 
to  a  minimum.  Recreational  opportunities  would  be  augmented  and  economic 
values  of  the  area  should  increase  substantially.  Disposal  of  dredged 
material  would  have  no  effects  on  recreation,  aesthetics  or  economic 
values. 


(9)  Threatened  and  endangered  species  -  The  construction  of 
parking  lots,  and  other  support  structures,  would  impact  State  of  Michigan 
threatened  plant  species,  the  Lake  Huron  tansy  (Tanacetum  huronense). 
Pitcher's  thistle  (Cirslum  pitcher! ),  and  thickspike  wheatgrass  (Agropyron 
dasystachyum) ,  located  within  the  project  site. 
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4.  Differential  impacts  of  considered  alternatives 


(1)  Alternatives  considered  -  The 
considered: 

(a)  Sturgeon  Bay  Point 


This  site  Is  located  approximately  500  feet  northeast  of  Sturgeon  Bay  Point 
on  the  north  shore  of  Sturgeon  Bay.  From  an  environmental  standpoint 
Sturgeon  Bay  Point  is  a  poor  alternative.  Numerous  problems  with  land  ua 
plans,  erosion,  State  of  Michigan  threatened  plant  species  and  high  ground 
water  contamination  potentials  are  associated  with  this  alternative.  The 
dredging  of  67,000  cubic  yards  of  material  from  the  harbor  area  and  some 
shoreline  filling  would  be  necessary  at  this  site. 


(b)  Good  Hart  (National  Economic  Development  Plan) 

The  Good  Hart  site  is  located  at  a  small  lakeshore  park  area  about  3  miles 
west  of  highway  119,  Good  Hart,  Michigan.  Construction  of  a  boat  harbor  at 
this  site  would  require  the  destruction  of  all  or  part  of  a  35  foot  wide 
fore  dune  area  that  provides  a  habitat  for  a  number  of  dune  plant  species 
including  the  Michigan  threatened  Lake  Huron  tansy  (Tanacetum  huronense). 
This  site  would  require  the  dredging  of  98,000  cubic  yards  and  some 
shoreline  filling. 


(c)  The  affect  of  no  action  would  cause  no  adverse  impacts  to 
benthic,  planktonic,  or  necktontc  inhabitants  at  the  harbor  or  deep  water 
disposal  sites.  There  would  also  be  no  associated  adverse  secondary 
impacts  to  upland  plants  and  wildlife.  Without  the  project,  algae,  benthos 
and  fish  populations  would  not  receive  the  beneficial  impacts  of  increased 
and  diversified  habitat. 


e.  Impacts  on  water  uses  at  proposed  disposal  sites  (40  CFR 
230. 5(b) (1-10) 
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(1)  Municipal  water  supply  intakes  -  Neither  the  harbor  or  the 
disposal  site  la  near  any  public  water  supply  intake*  . 

(2)  Shellfish  “  Neither  the  harbor,  fish  reef  or  the  disposal  site 
is  in  an  aren  of  shellfish  production. 

(3)  Fisheries  -  The  fill  sites  would  not  disrupt  fish  spawning  and 
nursery  areas. 


(4)  Wildlife  -  During  construction,  equipment  associated  with  the 
placement  of  fill  and  removal  of  dredged  material  would  temporarily  disturb 
some  wildlife.  No  wildlife  would  he  affected  at  the  dumping  site. 

(5)  Recreational  activities  *  During  construction  recreation 
values  at  the  construction  and  disposal  sites  would  decline.  But  during 
the  overall  project  life,  the  recreational  impact  would  be  overwhelmingly 
beneficial.  The  harbor  will  provide  numerous  fishing  and  boating 
opportunities. 


(6)  Threatened  and  endangered  species  -  Five  threatened  or 
endangered  plant  species  are  known  to  exist  in  the  Cross  Village  area.  It 
has  been  determined  that  Tanacetum  huronensa.  Cirsium  pitcher!,  and 
Agropyron  dasystachyum,  Michigan  threatened  species,  are  in  the  project 
area*  Construction  of  parking  and  support''  facilities  by  the  State  of 
Michigan  would  destroy  two  abundant  (>  100  plants)  stands  of  Tanacetum 
huronense,  at  least  two  Cirsium  pitcher!  and  one  small  stand  of  Agropyron 
dasystachyum.  No  threatened  or  endangered  species  would  be  affected  at  the 
deep  water  disposal  site. 


(7)  Benthic  life  -  Benthic  organisms  in  the  path  of  the 
breakwaters,  fish  reef,  dredging  area,  and  in  the  disposal  area  would  be 
removed  or  destroyed.  The  net  impact  of  the  harbor  construction  should  be 
positive  since  the  breakwatera  and  fish  reef  would  provide  an  expanded  and 
diversified  habitat  for  the  benthic  community* 
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(8)  Wetlands  ~  No  wetlands  would  he  affected  at  the  deep  water 
disposal  site.  The  wetlands  near  the  harbor  area  should  not  he  altered  as 
a  direct  impact  of  construction.  Secondary  effects  of  the  construct  may 
adversely  impact  upon  these  two  small  wetlands. 

(9)  Submerged  vegetation  -  No  significant  beds  of  submerged 
vegetation  exist  in  the  project  area.  However,  any  vegetation  existing  in 
the  fill,  dredge  or  disposal  sLtes  would  be  destroyed. 

(10)  Size  of  disposal  site  -  The  perimeter  of  the  breakwaters  would 
enclose  an  area  of  approximately  11  acres.  The  shoreline  disposal  area 
would  be  4,000  feet  in  length. 

(11)  Coastal  zone  management  programs  (40  CFR  230.3(e))  -  The 
proposed  project  Is  consistent  with  the  State  of  Michigan’s  Shorelands 
Protection  and  Management.  Act.  Development  of  shoreline  areas  for 
recreational,  activities  Is  part  of  Michigan's  coastal  zone  management 
program. 


f -  Considerations  to  minimize  harmful  effects  (40  CFR  230.5(c)) 


(1)  Water  quality  criteria  -  Kill  and  disposal  materials  will  be 
inert  rock  and  clean  sand.  Leachate  from  these  materials  would  be 
Insignificant. 

(2)  Alternatives  to  open  water  fill  -  No  alternative  to  shoreline 
fill  are  being  considered.  Because  the  dredged  material  Is  uncontaminated 
no  inland  disposal  sites  have  been  considered. 

(3)  Physical  characteristics  of  alternative  disposal  -  No 
alternative  open  water  disposal  sites  were  Investigated  because  there  is  no 
apparent  advantage  to  be  gained  over  the  selected  site. 
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SUPPLEMENT  IV 


Correspondence 


United  States  Department  of  the  Interior 


I  ISIl  AND  WII.D1.II  !•:  SERVICE 


IN  »mv  Mill  TO; 


East  Lansing  Area  Office 
Manly  Miles  Building,  Room  202 
1405  South  Harrison  Road 


East  Lansing,  Michigan  48823 


September  26,  1979 


Colonel  Robert  V.  Vermillion 
U.S.  Army  Engineer 
Detroit  District 
P.O.  Box  1027 
Detroit,  Michigan  48231 

Dear  Colonel  Vermillion! 

This  is  our  letter  report  concerning  the  proposed  harbor  of  refuge  to  be 
located  at  Cross  Village,  Emmet  County,  Michigan.  It  is  provided  for 
inclusion  in  your  draft  Phase  I  General  Design  Memorandum  and  is  based  on 
information  obtained  from  your  staff  prior  to  September  15,  1979.  The 
project  was  authorized  for  construction  by  the  November  7,  1966  River  and 
Harbor  Act  as  presented  in  House  Document  490,  89th  Congress,  2nd  Session. 

These  comments  have  been  prepared  under  the  authority  of  and  in  accordance 
with  provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as 
amended;  16  U.S.C.  661  et  seq.)  and  in  compliance  with  the  intent  of  the 
National  Environmental  Policy  Act  of  1969.  The  letter  report  also  complies 
with  the  obligations  of  the  U.S.  Fish  and  Wildlife  Service  to  the  Detroit 
District  Corps  of  Engineers  under  Support  Agreement  No.  NCE-IS-79-010-EH, 
effective  November  15,  1978. 

Cross  Village  is  located  in  Emmet  County,  Michigan,  on  the  south  shore  of 
Sturgeon  Bay,  a  broad  open  bay  near  the  northeastern  end  of  Lake  Michigan. 
The  original  breakwater  at  Cross  Village,  which  was  built  prior  to  World 
War  II  by  the  Works  Progress  Administration  and  local  interests,  has 
deteriorated  to  the  point  where  it  no  longer  provides  adequate  harbor 
protection.  Commercial  fishing  vessels  have  been  the  principal  users  of 
that  breakwater. 

The  site  for  the  authorized  harbor  works  is  at  the  base  of  the  center  of  the 
Village.  It  provides  access  to  the  township-owned  lake  frontage  which  is 
used  as  a  swimming  beach  and  boat  launching  area.  The  general  area  is 
devoted  principally  to  recreational  activities  and  is  noted  for  its  many 
lakes,  rivers,  parks,  and  forests. 
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Currently,  there  is  only  one  construction  alternative  being  considered  for 
the  project.  (see  figure  1).  Two  breakwaters,  measuring  approximately 
1,580  feet  and  680  feet,  respectively,  will,  be  constructed  along  the 
alignment  indicated  in  figure  ±.  Portions  of  these  breakwaters  will  either 
be  steel  cell,  cantilever  wall,  or  rubble  mound.  The  entrance  channel  to 
the  harbor  of  refuge  will  be  12  feet  in  depth,  whereas  the  proposed 
anchorage  and  maneuver  area  will  be  10  feet  in  depth.  The  north  section 
only  of  the  existing  breakwater  will  be  removed.  Tentative  locations  for 
public  docks,  commercial  fishing,  and  ferry  berthings  have  been  planned. 

The  construction  and  operation  of  the  proposed  harbor  of  refuge  will  not 
significantly  affect  fish  and  wildlife  resources  in  the  area.  However,  we 
do  have  concerns  which  should  be  included  and  addressed  in  the  detailed 
project  report. 

Our  first  concern  is  the  two  wetland  areas  located  on  the  east  and  west 
ends  of  the  designated  proje.  area  (see  figure  2).  A  list  of  plant  and 
animal  species  observed  in  these  areas  during  a  field  investigation 
conducted  August  28,  1979  is  contained  in  Table  1.  Wetland  I  contains  a 
greater  diversity  of  plant  species  than  wetl  <nd  II.  It  is  a  series  of 
three  wetlands  connected  by  a  flow  of  water  entering  Lake  Michigan  at  its 
northeast  end.  Water  depths  range  from  six  to  twenty-four  inches.  The 
water  sources  for  this  wetland  appear  to  be  a  combination  of  lake  and 
spring  water. 

Wetland  II  is  a  single  large  pond  area.  The  bottom  contains  a  number  of 
logs  and  stumps.  This  wetland  appears  to  be  a  flooded  low-lying  wooded 
area.  Water  depths  range  between  12  to  24  inches.  Water  from  wetland  II 
enters  Lake  Michigan  at  its  eastern  end  and  moves  much  slower  than  in 
wetland  I. 

Both  of  these  wetlands  are  probable  spawning  sites  for  northern  pike  (Esox 
lucius) .  Northern  pike  inhabit  a  variety  of  habitats,  including  lakes, 
reservoirs,  and  large  streams  (Pflieger,  1975).  Pike  avoid  strong  currents 
and  seek  waters  with  dense  growths  of  aquatic  vegetation.  They  spawn  in 
early  spring,  with  spawning  preceded  by  movements  into  heavily  vegetated 
flood  plains  of  rivers,  marshes,  and  bays  of  larger  lakes  (Scott  and 
Crossman,  1973).  Eggs  are  broadcast  over  submergent  vegetation.  The  type 
of  vegetation  does  not  seem  to  be  significant  (Buss,  1961). 

We  recommend  that  wetlands  I  and  II  not  be  filled  during  construction  of 
the  proposed  harbor  of  refuge.  They  provide  good  spawning  habitat  for  fish 
and  furnish  feeding,  resting,  and  nesting  habitat  for  waterfowl.  Develop¬ 
ment  along  the  sl'.ore-line  of  the  project  area  should  also  be  curtailed  in 
order  that  the  outlets  of  the  wetlands  to  Lake  Michigan  are  maintained. 
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In  order  that  the  boundaries  of  the  coastal  wetlands  be  well  defined,  the 
100-year  storm  or  some  other  statistical  flood  plain  should  bo  designated 
in  the  draft  General  Design  Memorandum.  A  1-year  flood  mark  is  of 
particular  relevance  because  it  marks  the  upper  edge  of  the  coastal 
wetlands  (Clark,  1977).  The  selection  of  a  particular  statistical  flood 
plain  will  depend  on  the  objective  to  maintain  the  existing  wetlands 
according  to  maximum  size,  land  slope,  drainage  characteristics,  soil 
type,  and  other  variables. 

pur  second  area  of  concern  is  the  excavation  of  material  from  the  existing 
breakwater  located  at  the  west  end  of  the  project  area.  Timber  and  rock 
constitute  the  basis  of  the  existing  structure,  and  a  good  smallmouth  bass 
fishery  exists  in  this  area,  at  least  in  part,  because  of  these  materials. 
Fish  sampling  with  gill  nets  was  conducted  to  estimate  fish  utilization  of 
the  area  (soe  table  2).  Because  of  the  time  of  year  when  sampling  took 
place,  species  diversity  was  not  as  high  as  expected.  Other  possible  fish 
species  inhabiting  the  project  vicinity  are  contained  in  table  3. 

Wo  recommend  that  any  materials  removed  from  the  existing  breakwater  be 
placed  in  another  portion  of  the  project  area  to  enhance  the  fishing  and 
recreational  aspects  of  the  project.  A  suitable  location  for  possible  reef 
construction  using  this  material  should  be  discussed  with  Mr.  Ned  E.  Fogle, 
Fisheries  Division  Office,  Michigan  Department  of  Natural  Resources.  We 
have  held  preliminary  discussion  with  Mr.  Fogle  on  this  idea,  and  it  is  his 
opinion  that  the  Cross  Village  project  would  be  a  good  site  for  this  type 
of  enhancement  technique. 

The  third  area  of  concern  ve  have  is  the  possible  loss  of  beach  area  as  a 
result  of  littoral  drift  change  brought  about  by  the  construction  of  the 
breakwaters  for  the  harbor  of  refuge.  If  the  harbor  is  located  at  its 
proposed  Location,  the  beach  area  which  will  be  available  for  public  use, 
is  at  the  east  end  of  the  project  area.  A  determination  must  be  made 
whether  accretion  or  an  erosive  process  will  be  acting  on  this  area.  The 
area  should  be  maintained  for  recreational  use  consistant  with  PL  90-483 
Sec.  Ill,  Rivers  and  Harbors  Act,  1968. 


The  location  of  the  public  and  commercial  docks  inside  the  harbor  area  is 
another  area  of  concern.  We  suggest  that  there  be  a  change  in  orientation 
of  the  public  docks  to  the  shoreline  in  order  to  decrease  the  amount  of 
proposed  dredging  for  the  area.  Figure  2  depicts  a  proposed  alternative 
location  for  the  docks.  This  alternative  utilizes  more  of  the  existing 
water  depth  for  boat  docking  and  thus  results  in  less  disruption  tc  the 
existing  shoreline  from  proposed  dredging  operations. 

Figure  2  also  shows  a  change  in  the  location  of  the  commercial  fishery 
berth  to  the  west  of  the  harbor.  If  the  commercial  fishery  berthing 
facility  is  placed  at  the  east  end  of  the  harbor,  it  would  be  located 
adjacent  to  a  public  beach  area.  This  location  would  be  less  desirable 
from  a  recreational  viewpoint  than  if  all  boats  were  kept  together  in  the 
harbor  area.  Also,  the  location  of  wetland  II  is  adjacent  to  this  berthing 
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area  and  portions  o£  it  would  probably  be  filled  to  accommodate  full  use  of 
the  dock  area.  Thus,  wc  recommend  that  these  alternative  dock  locations  be 
reviewed  to  attain  maximum  multiple  use  of  the  site  with  the  least  environ¬ 
mental  impact. 

A  final  concern  we  have  in  relation  to  the  project  is  the  possibility  of 
dredging  to  maintain  the  harbor  area.  All  potential  dr»dge  materials  must 
be  tested  to  determine  whether  they  are  polluted  and  then  handled  accord¬ 
ingly.  Any  polluted  materials  should  not  be  sidecasted  into  open  water. 
Coordination  with  our  agency  should  be  initiated  to  cooperatively  find 
suitable  disposal  sites. 

We  assume  the  solicitation  of  these  comments  includes  a  request  for  an 
endangered  species  list  under  the  Endangered  Species  Act  of  1973,  as 
amended.  Accordingly,  comments  regarding  endangered  species  will  be 
forwarded  under  separate  cover  from  our  Twin  Cities,  Minnesota,  Regional 
Office.  For  information  regarding  possible  species  on  the  State  of 
Michigan's  endangered  lists,  please  contact  the  State's  Department  of 
Natural  Resources. 

We  appreciate  the  opportunity  to  review  this  project.  Please  notify  us  of 
any  changes  or  refinements  in  project  plans  so  that  we  may  revise  $>r 
supplement  this  report  as  necessary. 


Sincerely  yours, 


Area  Manager 


Attachment 
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Table  1 


Species  Composition  of  Wetlands  I  and  II 


Wetland  I 

Cattail,  Typha  spp. 

Coontail,  Ccratophyllum  demersum 
Duckweed,  Lcmna  spp. 

Muskgrass,  Chara  spp. 

Sedges,  Carex  spp. 

Larval  crayfish,  Astacidae 
Midges,  Diptera 
Snails,  Pulmonata 
Water  striders,  Gerridae 

Bullfrog,  Rana  catesbeiana 
Mallard,  Anas  platyrhynchos 


Wetland  II 

Cattail,  Typha  spp. 

Coontail,  Ceratophylluin  demersum 
Duckweed,  Leir.na  spp. 

Midges,  Diptera 

Water  strxders,  Gerridae 
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i  ANSI  no _ 

M  IC  H  IOaVT  4  8  9  I  8 


MICHIGAN  HISTORY  OiVm* 
ADMINISTRATION,  AACHly,  % 
HIITQAIQ  *ITi»,  AND  AUAnt*,, 
3423  N  Logan  Sitaai 
817-373-05I0 
•TATI  MUIIUM 
•OS  N  Waahingion  Avanua 
•  17'373-OStS 


Mr.  Philip  McCalllster,  Chief 
Engineering  Section 
Detroit  District,  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 

REF:  ER-2556  (MHD) 

,  i 

Dear  Mr.  McCall ister:  • 

Our  staff  has  reviewed  the  Reformulation  Phase  I  General  Design 
Memorandum  for  the  Harbor  of  Refuge  at  Cross  Village,  Michigan  and 
would  like  to  offer  these  consents.  We  do  believe  that  an 
archaeological  survey  of  the  Cross  Village  area  will  be  necessary. 
Furthermore,  we  believe  that  there  are  numerous  properties  of 
architectural  and  historical  significance  which  may  be  eligible 
for  the  National  Register  of  H.storic  Places  and  that  an  intensive 
study  of  the  historical  and  architectural  resources  should  be 
conducted  in  the  project  area.  Both  studies  should  concern  themselves 
not  only  with  possible  or  probable  direct  impacts,  but  also  with  the 
potential  impacts  of  a  secondary  nature  which  would  be  engendered 
by  economic  growth  in  the  village,  increased  property  values,  etc. 

Any  questions  on  this  project  should  be  addressed  to  Dr.  John  R,  Halsey, 
Environmental  Review  Coordinator  for  the  Michigan  History  Division. 

Thank  you  for  this  opportunity  to  comment  on  this  project. 

Sincerely, 

Martha  M.  Bigelow 

Director,  Michigan  History  Division 
and 

State  Historic  Preservation  Officer 


Deputy  State  Hls-toric  Preservation  Officer 
MJW/ORH/cw  IV-13 


o; 


MICHIGAN  DEPARTMENT  OF  STATE 


HARD  H.  AUSTIN 


SECRETARY  OF  STATE 


October  7,  1980 


t  ANSI  NO _ 

mTcThOAN  4891  8 


MICHIGAN  HISTORY  DIVISION 

ADMINISTRATION,  ARCHIVES, 

HISTORIC  SITSS.  AND  RURLICATIONS 

3483  N.  Login  Slroot 

617-373-0810 

STATS  MUSSUM 

SOS  N.  Wuhlngton  Avonuo 

SI  7-3734)61 8 


Mr.  Philip  McCallister,  Chief 
Engineering  Section 
Detroit  District 
U.  S.  Army  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 
Dear  Mr.  McCallister: 


Our  staff  has  reviewed  the  "Cultural  Reconnaissance 
Cross  Village,  Emmet  County,  Michigan"  Report  prepared  by 
R.  E.  Flanders  of  the  Department  of  Anthropology  and 
Sociology,  Grand  Valley  State  College  and  would  like  to 
offer  the  following  comments. 


The  report's  information  is  insufficient  and  inadequate 
for  the  purpose  of  determining  the  direct  and  indirect 
effects  of  the  project  on  cultural  resources  of  cross 
village.  As  stated  in  our  earlier  letter  of  February  22, 
1979,  we  believe  the  Village  contains  sites  eligible  for 
listina  in  the  National  Register.  The  Corps  of  Engineers 
should  conduct  an  intensive,  rather  than  a  reconnaissance 
inventory  of  historic  and  architectural  resources,  by  some¬ 
one  other  than  an  archaeologist,  in  and  adjacent  to  the 
project  area  to  determine  if  any  might  be  affected  by 
the  primary  and  secondary  impacts  af  the  proposed  harbor 
refuge.  (See  federal  regulation  36  CFR  Part  66,  Appendix 
3,  I  1(4)  c  and  I  4.)  . 


If  you  have  any  questions,  please  call  Mr.  Donald  E.  Weston, 
Environmental  Review  coordinator  for  the  Michigan  History 
Division. 


Sincerely, 

Martha  M.  Bigelow  ^ 

Director,  Michigan  History  Division 
and 

State  Historic  Preservation  Officer 


irv*7*r 

•aiiaa-j 
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(• 


Colonel  Robert  V.  Vermillion 
District  Engineer 
U.  S.  Army  Engineer  District 
Detroit 

P.  0.  Box  1027 
Detroit,  MI  A8231 


j 


Dear  Colonel  Vermillion:  j 

This  is  in  response  to  your  letter  of  January  31,  1980  (NCEED-ER)  regarding 

the  proposed  boat  harbor  at  Cross  Village,  Emmet  County,  Michigan.  % 

J 

,j 

The  Bald  Eagle  (Haliaeetus  leucocephalus)  and  the  Longjaw  Cisco  (Coregonus  I 

alpenae)  are  the  only  two  species  that  are  presently  listed  for  the  project  | 

area.  We  have  no  record  of  any  eagle  nests  in  the  area  and  there  is  no  | 

evidence  that  the  Longjaw  Cisco  occurs  in  the  project  area.  It  is  unlikely  j 

that  either  of  these  species  will  be  adversely  affected  by  this  project.  «.  j 


This  letter  provides  comment  only  on  the  endangered  species  aspect  of  the 

project.  Comments  on  other  aspects  of  the  project  under  the  authority  of 

and  in  accordance  with  the  provisions  of  the  Fish  and  Wildlife  Coordination  ^ 

Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et.  seq.)  may  be  sent  under  f 

separate  cover. 

i  j 

Sincerely  yours .  | 


;t$v 


*1 

Vi 


/ 


NATURAL  RESOURCES  COMMISSION 
JACOB  A  HOE*ER 
E.  M  LAiTALA 
HILARY  P  SNFuL.  . 

PAUL  H.  WE  HOLER 
MARRY  H  WHITELEY 
JOAN  L  WOLFE 
CHARLES  G  YOUNGLOVE 


STATED  OF  MICHIGAN 

pi 

S& . 

WILLIAM  O'  M'IlLIKEM,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

,  stevens  t  mason,  building  ■  ... 

BOX  ;,100i8  ■  ;■  ■}■'- 

LANSING:  Ml  48909 

HOWARD  A.  TANNER,  Director  '  .  l\ 


September  17,  1980 


Mr.  P.  McCallister,  Chief 
Engineering  Division 
Department  of  the  Army 
Detroit  District,  Corps- of 
Box  1027 

Detroit*  Michigan  43231 


engineers 


Dear  Mr.  McCallister:  •' 

I  have  reviewed  the  report  of  the  distribution  of  Tanacetum  huronense 
(Lake  Huron  tansy)  in  the  vicinity  of  Cross  Village  prepared  by  your 
staff.  The  photographs  show  a  pattern  of  local  abundance  which  is  not 
surprising  since  these  beaches  are  near  the  center  of  the  range  of  the 
species. 

•  •  *  •  ‘  1  i  • ' 

Enclosed  -is  a  map  of  Emmet  County  showing  the  places  state-listed  plants 
have  been  found  in  the  past.  The  majority  of  the  records  are  of  plants 
which  grow  nowhere  on  earth  except  the  northern  shores  of  Lakes  Michigan 
and  Huron.  Also  enclosed  is  a  leaflet  which  explains  the  importance  of 
these  species. 


1  think  ycu  will  agree  that  it  would  be  difficult  to  locate  a  harbor 
of  refuge  anywhere  in  northern  Emmet  County  without  encountering  one  or 
more  threatened  species.  The  need  is  not  to  avoid  taking  these  plants 
at  all  costs  but  rather  to  conserve  them  within  a  framework  of  orderly 
development. 


One  of  the  most  serious  current  adverse  impacts  to  the  Lake  Huron  tansy 
is  the  abuse  of  shoreline  vegetation  on  the  Sturgeon  Bay  dunes  by 
off-road  vehicles.  I  am  concerned  that  a  large  parking  facility  at 
Cross  Village  might  attract  even  more  of  these  destructive  vehicles  to 
the  area.  A  large  parking  facility  would  also  require  the  taking  of 
a  considerable  number  of  tansy  plants  at  the  harbor  site,  I  ask, 
therefore,  that  you  consider  planning  for  slow,  stepwise  parking  develop¬ 
ment  rathor  than  building  a  large  lot  in  anticipation  of  future  needs. 

Enclosed  is  an  application  for  a  permit  to  take  threatened  plants. 

Please  wait  until  final  harbor  designs  are  completed  and  approved 


1V-16 


Mr.  P.  McCal lister 


-2- 


September  17,  1930 


before  submitting  the  application  to  this  office.  At  that  time  you  will 
know  specific  taking  needs. 

Thank  you  for  conducting  the  field  investigation.  It  provides  important 
documentation  for  permit  approval. 

Sincerely, 

WILDLIFE  DIVISION 

Sylvia  M.  Taylor,  Coordinator 
Endangered  Species  Program 

$MT:mh 

cc  Carolyn  Bohan,  USFWS,  East  Lansing 
Ray  Lawrence,  Waterways  Division,  MDNR 
L.  N.  Witte,  Water  Management  Division,  MDNR 
Nels  Johnson,  Wildlife  Division,  MDNR 
Virginia  Pierce,  Environmental  Enforcement,  MDNR 
Edward  Voss,  Plant  Technical  Committee 

Enclosures 
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emmc  r  COUNTY 

f&cords  of  threatened  and  endangered  plants  (no  endangered  p| 
recorded  from  'thi'k  county)  . 


STATE  OF  MICHIGAN 


NATURAL  RESOURCES  COMMISSION 

JACOt  A.  HOEFER 
E.  M.  LAITAIA 
HILARY  F.  SNELL 
PAUL  H.  WENOLER 
HARRY  H.  WHITELEY 
JOAN  l.  WOLfE 
CHARLES  O.  YOUNGLOVI 


WILLIAM  G.  MILLIKEN,  Gov.mor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A.  TANNER,  Oirteicr 


WATERWAYS  COMMISSION 

CHARLES  A.  IOYER 
LEONARD  J.  HEPFER 
WILLIAM  E.  ROSE 
STUART  E.  SHEILl 
LEONARD  H.  THOMSON 

P.  O  Bon  30028 
laming,  Michigan  42909 


September  30,  1980 


322-1311 
Ar*a  Cod,  312 


Serial  No.  2799-80 
File  No.  EMT  CV 


Mr.  P.  McCall ister 

Chief,  Engineering  Division 

Department  of  the  Army 

Detroit  District,  Corps  of  Engineers 

Pox  1027 

Detroit,  Michigan  48231 


Dear  Mr.  McCall ister: 

Your  letter  to  the  Chief  of  the  Waterways  Division  dated  September  23,  1980, 
has  been  assigned  to  me  for  reply. 


I  believe  that  my  letter  to  your  assistant  dated  September  2,  1980,  regard¬ 
ing  the  design  of  shoreside  facilities  at  Cross  Village  addresses  itself 
to  the  area  in  which  the  parking  lot  will  be  located. 


With  respect 
runoff  from 


to  drainage,  every  reasonable  effort  will  be  made  to  direct 
pavements  away  from  the  wetlands. 

Sincerely  yo 


1 AfH 

Raynidnd  G.  Lawrence 
Assistant  Chief 
Waterways  Division 


ft 


RGLrpas 
cc:  L.  Witte 
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NATURAL  RttOURCEl  COMMIMION 

JACOB  A  MOEFf.R 
CARL  T  JOHN  TON 
E  M  LMTALA 
Hilary  F  SNf  LI 
HARRY  II  WHITE  LEY 
JOAN  l  WOLFE 
CHARLES  Q  YOONGLOVF 


STATE  OF  MICHIGAN 


WILLIAM  G  MILL  IKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A.  TANNtn.  Director 


Refer  to: 
9000. 
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September  22,  1980 


Mr.  P.  McCalllster 
Chief,  Engineering  Division 
Detroit  District 
Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 
Dear  Mr.  McCalllster: 

I  am  writing  you  in  response  to  your  letter  of  August  15,  1980  to  Mr.  Scott, 
Chief  of  Fisheries  Division,  requesting  information  concerning  the  native 
American  cormercial  fisheries  in  the  vicinity  of  Cross  Village.  In  answer 
to  your  questions,  the  following  information  Is  provided. 

1.  What  is  the  present  situation? 


Answer:  The  United  States  of  America,  the  Bay  Mills  Indian  Community  and  the  i 

Sault  Ste.  Marie  Indian  Communities  (maybe  the  Grand  Traverse  Indian  Community  i 

also  -  their  status  in  the  suit  is  questionable)  have  sued  the  State  of  Michigan  1 

to  obtain  treaty  fishing  rights  for  descendents  of  Indians  who  ceded  the  Michigan  | 

territory  in  7  Stat  491  (Map  I.).  Presently  these  Indians  are  fishing  and  the 
state  has  been  precluded  from  regulating  their  fisheries  by  order  of  Federal  i 

District  Judge  Noel  P.  Fox.  The  case  is  on  appeal,  in  the  U.S,  S1xth_C1rcuit  1 

Court  of  Appeals  in  Cincinnati..'”  The  "appeal  will  most  likely  be  continued  to  ] 

the  U.S.  Supreme  Court,  regardless  of  the  decision  of  the  appellate  cou^t.  m 


Who  is  being  affected  by  the  court  rulings? 


Answer:  Persons  being  affected  by  the  decision  are  all  the  citizens  of  the  i 

United  States.  | 

3.  What  geographical  area  is  encompassed  by  this  controversy?  :| 

.1 

Answer:  All  the  ceded  portion  of  Michigan  referred  to  in  7  U.S.  Stat  491,  minus  | 

a  few  small  areas  ceded  prior  to  1836.  (See  Map  I.)  \ 

4 

4.  What  species  of  fish  are  involved  and  what  is  their  value  and  annual  catch  | 

in  tons?  i 


Answer:  The  Indian  fishery  mat  developed  in  the  1836  treaty  area  (7  Stat  491) 
took  In  excess  of  the  pounds  of  fish  listed  on  Table  I  in  1979.  The  poundage 
figures  given  are  for  those  fish  sold  in  the  wholesale  fish  trade  within  Michigan 
only  (no  record  is  available  for  the  total  Indian  catch  which  would  also  Include 


Mr.  P.  McCall ic ter 
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September  22,  1980 


fish  sold  locally  to  restaurants,  sold  in  the  retail  trade,  consumed  for  subsis¬ 
tence,  etc.,  as  well  as  those  sold  in  the  wholesale  trade  out  of  state).  These 
figures  are  for  fish  caught  throughout  the  Michigan  waters  of  the  Great  Lakes 
within  the  7  Stat  491  treaty  area. 

The  pounds  of  fish  caught  by  licensed  Michigan  cottmercia'I  fishermen  in  the  same 
area  are  listed  in  Table  II.  These  figures  represent  the  total  catch  as  reported 
by  the  non treaty  fishers. 

5.  What  is  the  projected  future  of  the  fishing  industry  in  this  area? 

Answer:  The  cost  of  managing  and  maintaining  stocks  of  fish  in  the  Great  Lakes 
appears  to  be  rising  at  a  faster  rate  than  the  value  of  the  commercial  product. 
Consequently,  the  future  for  the  commercial  fisheries  does  not  look  very  bright 
unless  we  can  turn  the  declines  in  stocks  around.  This  will  take  the  full  coop¬ 
eration  of  the  fishers  and  a  considerably  larger  amount  of  money  than  is  presently 
available.  As  it  is  most  uncertain  at  this  time  whether  or  not  the  state  will  be 
in  a  position  to  manage  the  fish  stocks  in  the  Great  Lakes  area  ceded  in  7  Stat  491, 
we  cannot  with  any  degree  of  accuracy  predict  what  may  be  the  future  of  the  fish 
stocks  and  fisheries  in  the  Cross  Village  area.  However,  we  can  say  with  certainty 
that  the  fish  stocks  in  northern  Lake  Michigan  are  again  showing  severe  stress 
and  decline  due  to  overharvest.  Further,  the  populations  of  lake  trout,  which  had 
been  rebuilt  through  10  years  of  stocking  and  on  which  we  had  high  hopes  for  devel¬ 
oping  self-sustaining  populations,  have  been  nearly  harvested  out.  The  chances 
for  rehabilitation  of  the  trout  populations  are  most  slim  if  possible  at  all  under 
present  conditions. 

I  apologize  for  not  being  more  specific  on  the  future  of  commercial  fishing  in 
the  Cross  Village  area.  However,  until  we  can  determine  whether  or  not  the  state 
will  have  the  authority  to  manage  its  Great  Lakes  fishing  opportunities  in  this 
area,  a  projection  of  what  may  happen  in  the  future  is  not  possible  with  any  degree 
of  confidence. 


If  I  can  provide  you  any  further  information,  please  do  not  hesitate  to  contact  me. 

Sincerely, 

Asa  T.  Wright 

Great  Lakes  Program  Manager 
FISHERIES  DIVISION 


ATW : bm 
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Colonel  Robert  V.  Vermillion 
U.S.  Array  Engineer 
Detroit  District 
P.0.  Box  1027 
Detroit,  Michigan  48231 

Dear  Colonel  Vermillion: 


This  is  our  draft  fish  and  wildlife  coordination  report  concerning  the 
proposed  harbor  of  refuge  at  Cross  Village,  Emmet  County,  Michigan.  It  is 
provided  for  inclusion  in  your  draft  report.  1 

These  comments  have  been  prepared  under  the  authority  of  and  in  aooordanoe  | 

with  provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  401,  as  | 

amended;  16  U.S.C.  661  et  seq)  and  in  compliance  with  the  intent  of  the  f 

National  Environmental  Policy  Act  of  1969.  This  report  complies  with  the  j 

obligations  of  the  U.S.  Fish  and  Wildlife  Service  to  the  Detroit  District  * 

Corps  of  Engineers  under  Support  Agreement  No.  NCE  -  IS-81-003-EH,  1 

effective  October  1,  1980.  1 


Two  alternate  3ites  being  considered  for  the  harbor  of  refuge  are  Sturgeon 
Bay  and  Good  Hart.  The  proposed  harbor  is  to  include  rubble-mound 
breakwaters,  a  140-foot  wide  and  12-foot  deep  entrance  channel,  and  a  2- 
acre  anchorage  and  maneuvering  area  both  ten  feet  deep.  This  same  faoility 
is  also  planned  for  the  Cross  Village  site. 

The  Sturgeon  Bay  site  is  under  consideration  for  designation  by  the  Michigan 
Department  of  Natural  Resources  (MDNR)  as  a  series  II  dune  area  (Figure  1). 

It  is  also  located  south  of  Wilderness  State  Park  and  is  proposed  to  beoome 


■I 

M 

■'-j 


a 

4 


J 


part  of  the  park  system  (figure  2).  Michigan  State  University  has 
classified  the  Sturgeon  Bay  area  as  a  Big  Sable  Dunes  Shoretype  and  made  a 
general  botanical  and  soil  profile  of  the  shore  (figure  3)»  Our  field 
investigations  have  provided  a  more  site-specific  identification  of  wet 
and  dry  beach  vegetation.  The  following  species  are  present: 


Beach  grass,  Amraophlla  brevlligulata 


! 


2 


A  series  of  wetlands,  located  east  of  the  pine  upland  area,  are  not 
connected  to  the  lake  system,  but  are  promulgated  by  ground  water. 
Resident  aquatic  plant  species  include  cattails,  rushes,  and  sedges.  The 
Lake  Huron  tansy  is  characteristically  found  more  abundant  in  the  wet  seeps 
than  in  the  more  open  dry  sands  at  this  site. 

The  primary  negative  environmental  impact  on  the  dune  areas  is  caused  by 
human  use  of  off-road  recreational  vehicles.  Loss  of  vegetation  allows  the 
sand  to  be  eroded  by  winds,  thus  destroying  the  dunes  (Clark,  1977). 

The  development  of  a  harbor  of  refuge  at  the  Sturgeon  Bay  site  seems 
inconsistent  with  MDNR  planning  activities.  Construction  activities  and 
uncontrolled  access  to  the  dunes  could  result  in  the  destruction  of 
habitat.  We  suggest  that  the  Cross  Village  site  be  investigated  thoroughly 
before  Sturgeon  Bay  receives  further  consideration. 

The  Good  Hart  site  has  been  impacted  to  a  greater  extent  than  the  Sturgeon 
Bay  site  by  housing  development .  The  beach  area  is  confined  to  a  width  of 
approximately  300-feet.  Plant  species  present  in  the  project  area  include: 

Balsam  fir,  Abies  balsamea 

Bearberry,  Arctostaphvlos  uva-ursi 

Paper  birch,  Betula  papyrifera 

Red  Osier  dogwood,  Cornua  stolonifera 

Juniper,  Juniperiua  communis 

White  pine,  Pinus  strobus 

Lake  Huron  tansy,  Tanacetum  huronense 

White  cedar,  Thuja  oocidentalis 

The  topographic  relief  east  of  the  beach  area  would  present  a  difficulty 
for  use  as  parking  facilities.  The  area  would  need  to  be  purchased  from 
private  landowners  and  leveled  to  provide  access.  Presently,  the  Cross 
Village  site  contains  parking  areas  which  can  be  enlarged  for  necessary 
capacity.  We  recommend  that  this  site  be  considered  if  the  Cross  Village 
site  is  not  used. 

Since  providing  our  September  26,  1979  letter  report,  we  have  coordinated 
with  biologists  from  your  Environmental  Division  concerning  parking 
facilities  at  the  Cross  Village  site.  We  have  refined  the  preliminary 
wetland  boundaries  as  stated  in  our  letter,  and  agree  with  the  proposed 
parking  facility  plans  as  stated  in  a  copy  of  your  September  24,  1980 
letter  to  the  MDNR's  Waterways  Division. 

We  wish  to  make  another  comment  with  regard  to  the  Cross  Village  site  whioh 
concerns  the  change  in  plans  for  dredge  spoils  in  the  harbor.  Instead  of 
open-water  disposal,  the  spoils  will  be  utilized  for  beaoh  nourishment  on 
the  north  end  of  the  project.  We  have  no  objection  to  this  decision, 
provided  the  spoils  are  placed  on  the  existing  beaoh  and  spread  out  into 
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open  water.  We  oppose  open-water  deposition  of  spoils  at  a  designated  lake 
contour  where  wave  action  carries  sand  to  the  beach  area. 

We  appreciate  the  opportunity  to  review  this  phase  of  the  proposed  project. 
We  look  forward  to  continued  coordination  on  the  draft  report  which  is 
scheduled  for  our  review  by  May  1981. 


ccs  Director,  MDNR,  Lansing,  MI 
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STATE  OF  MICHIGAN 


WILLIAM  G.  MlLLIKfeN.  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T  MASON  BUILDING 
BOX  30028 
LANSING.  Ml  48909 
HOWARD  A  TANNER.  Director 


February  9,  1981 


Mr.  Philip  A.  McCallister,  Chief 

engineering  Division 

U.  S.  Corps  of  Engineers 

P.  0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Mr.  McCallister: 

We  have  reviewed  your  proposal  to  change  disposal  sites  for  unpolluted 
spoils  at  Cross  Vil'lage  Harbor  in  Michigan. 

The  Department  of  Natural  Resources  has  always  supported  and  encouraged 
the  use  of  clean  dredge  spoils  for  beach  nourishment.  We  therefore 
have  no  objection?  to  the  use  of  clean  dredged  material  for  beach 
disposal  at  Cross  Village  Harbor. 

It  is  our  understanding  that  disposal  would  occur  between  the  normal 
high  water  mark  and  the  eight  (8)  foot  contour,  and  would  therefore 
not  cover  or  destroy  any  of  the  threatened  plant  species  growing  in 
the  area. 


Sincerely, 

L.  N.  Witte,  P.E.,  Chief 
Water  Management  Division 


i,NW/ELW:  cj  s 
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STATE  OF  MICHIGAN 


NATURAL  RESOURCES  COMMIMlON 
JACOS  A  HOEfER 
(.  M.  LAI t ALA 
HILARY  t.  SNELL 
RAUL  H.  WENDLSR 
HAARY  H  VYHITILEY 
JOAN  L.  WQL'E 
CHARLES  0  YOUNQLOVE 


WILLIAM  Q  MILLIKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T  MASON  BUILDING 
BOX  30028 
LANSING.  Ml  48909 
HOWARD  A.  TANNER.  Dir«ctnr 

February  19,  1981 


Mr.  P.  McCalllster,  Chief 
Engineering  Division 
Corps  of  Engineers 
Detroit  District 
P.  0.  Box  1027 
Detroit,  Michigan  48231 

Dear  Mr.  McCalllster: 

Reference  is  made  to^a  meeting  held  In  Lansing  on  February  12,  1981  involving 
members  of  your  planning  staff  and  various  representatives  of  the  department 
pertinent  to  a  proposed  small  craft  harbor  at  Cross  Village,  Michigan. 

At  this  meeting,  the  relevance  of  the  Sand  Dune  Protection  and  Management  Act 
(SDPMA)  (Act  No.  222  of  the  Public  Acts  of  1976)  to  portions  of  the  proposed 
project  was  discussed.  It  Is  the  purpose  of  this  letter  to  inform  you  that 
the  provisions  of  the  SDPMA  may  affect  those  on-land  support  facilities  con¬ 
templated  for  this  project  Inasmuch  as  the  project  Is  located  within  a 
designated  (pending  formal  designation  as  of  this  date)  sand  dune  area.  Those 
legal  procedures  accomplishing  the  designation  process  shall  be  completed 
on,  or  about,  March  17,  1981. 

The  SDPMA  does  provide  the  department  with  the  authority  to  regulate  specific 
types  of  land  use  activ1ties--sand  dune  mining--within  designated  sand  dune 
areas.  Sand  dune  mining  is  defined  as: 

"The  removal  of  sand  from  sand  dune  areas  for  commercial,  or  In¬ 
dustrial  purposes,  or  both,,r 

In  addition,  the  following  language  is  also  included  In  the  statute: 

"The  state  or  an  instrumentality  of  the  st?te  shall  not  engage  In 
the  extraction  of  sand  or  other  minerals  r  ;.n  a  sand  dune  area* 
except  as  required  In  the  interest  of  pubVI’:  health  and  safety 
In  an  emergency  situation  resulting  from  c  natural  disaster.  ..." 
(emphasis  supplied). 

The  department  has  consistently  maintained  the  position  that  the  Intent  of 
-  this  act,  where  applicable,  is  that  of  protecting  the  Integrity  (structure 
and  function)  of  sand  dune  formations  from  despoliation  and  conflicting 
land  management  practices. 


17-27 


R10M  KN 
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February  19,  1981 


There  are  numerous  Instances  where  public  agencies  (state,  county,  or  local) 
plan  to  undertake  development  projects  within  portions  of  a  designated  sand 
dune  area.  Prior  to  the  Initiation  of  the  development  phase  of  the  project 
the  porposed  plan  Is  reviewed  to  determine  Its  compatablllty  with  the 
physical  characteristics  of  the  environment  on  a  site-specific  basis.  Each 
project  Is  evaluated  Individually  to  determine  compatablllty  and  consistency 
with  the  provisions  of  the  SDPMA. 

As  of  this  date,  we  have  not  been  provided  with  a. plan  of  the  proposed  on-shore 
facilities  relative  to  the  Cross  Village  project.  Therefore,  It  is  virtually 
Impossible  to  forecast  or  predict  any  potential  problems  which  may  be  associated 
with  this  effort.  We  wish  to  Inform  you  that  a  critique  shall  be  formulated 
upon  receipt  of  the  rv,oposed  plan  and  relevant  construction  techniques. 


Specialist 

Reclamation  and  Mining  Control 
Geological  Survey  Division 

JWR:ljc 

cc:  Ms.  Ellen  Watson,  Water  Management  Division 
Dr.  S.  Taylor,  Wildlife  Division 
Mr.  R.  Lawrence,  Waterways  Division 
Mrs.  V.  Pierce,  Environmental  Enforcement  Division 


Sincerely 


Jon  W.  Roethele,  Environmental 
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MICHIGAN  DEPARTMENT  OF  NATURAL  RESOURCES 


INTEROFFICE  COMMUNICATION 


February  26,  1981 

TO:  Raymond  Lawrence,  Assistant  Chief,  Waterways  Division 

FROM:  Sylvia  Taylor,  Endangered  Species  Coordinator,  Wildlife  Division 

SUBJECT:  Threatened  Plant  Collector's  Permit 


In  response  to  your  application,  we  have  prepared  a  permit  to  take 
Agropyron  dasystach.yum,  Clrsium  pltcheri ,  and  Tanacetum  huronense  for 
construction  of  a  harbor  of  refuge  at  Section  33,  Cross  Village  township, 

Enrnet  County.  These  state-listed  threatened  plants  are  locally  abundant 
along  the  Lake  Michigan  coast  in  the  vicinity  of  Cross  Village.  There 
will  be  no  immediate  effect  on  the  status  of  the  species  as  a  result  of 
the  project. 

Secondary  impacts  to  the  species  will  occur  if  the  presence  of  the  new 
facility  promotes  intensive  development  of  private  lake  frontage  near  the 
harbor.  I  suggest,  therefore,  that  the  Waterways  Commission  seek  to 
acquire  additional  land  adjacent  to  the  facility  to  serve  the  dual  use  of 
adequate  open  space  for  the  public  and  as  a  local  refuge  for  the  coastal 
plant  community.  This  community,  containing  some  threatened  species,  is 
found  nowhere  else  on  earth  except  along  the  northern  Great  Lakes  shores. 

Land  acquisition  would  satisfy  a  procedure  that  has  been  followed  for  Great 
Lakes  shoreline  projects  wherein  refuge  space  is  provided  within  each  site 
plan  for  threatened  species  if  individuals  of  the  species  must  be  removed 
for  the  project. 

The  only  on-site  accommodation  for  threatened  species  possible  under  the 
present  harbor  design  is  preservation  of  a  small  colony  of  Tanacetum  huronense 
near  the  boat  ramp  (see  map  attached  to  unsigned  permit).  It  is  a  condition 
of  your  permit  that  this  colony  remain  unmolested. 

The  private  Lake  Michigan  frontage  in  the  vicinity  of  the  project  is  zoned 
R-l,  Recreational  Residential  District.  This  designation  has  the  following 
intent: 

The  Recreation  Residential  District  is  designed  to  accommodate 
cottage  and  seasonal  home  developments.  It  is  intended  that  the 
seasonal  home  areas  be  reasonably  homogeneous  by  discouraging 
the  mixing  of  recreation  home  areas  with  commercial  resorts, 
business  services  and  major  institutional  or  community  services. 
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Raymond  Lawrence  -2-  February  26,  1981 


If  the  R-l  designation  remains  In  force,  property  owners  will  likely  find 
that  they  practice  reasonable  species  conservation  within  the  scope  pf 
allowable  site  development.  Under  these  conditions,  the  local  status  of 
species  will  not  suffer  important  change  even  if  no  additional  public  land 
is  acquired  adjacent  to  the  harbor. 


It  is,  however,  regretable  that  we  depend  on  the  conservation  efforts  of 
neighboring  oriva*'*  citizens  to  justify  our  own  inability  to  conserve  a 
resource.  I  hope  the  DNR  will  be  able,  to  enlarge  the  present  land  base 
for  this  project.  '  j 


The  permit  will  be  signed  in  30  days 
during  the  public  review  period.  It 
project  delays  are  encountered. 


SMT :  mh 


unless  serious  objection, is  raised 
is  eligible  for  annual  renewal  if 


cc  Cross  Village  Township  Planning  Commission 
Plant  Technical  Committee  Members 
Mr.  P.  McCal lister.  Corps  of  Engineers 
Ms.  Ellen  Watson,  V/ater  Management  Division 
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State  of  Michigan  '.- 
Department  of  Natural  Resources  ».;’ 

Box  30028 

Lansing,  Michigan  48909 

THREATENED  PLANT  COLLECTOR’S  PERMIT 


Permit  Number:  1981-11 


5:  OZQG/t 


Under  the  provisions  of  Section  6,  Subsections  5,  6,  and  7,  Act  203,  P.A.  597/",  anti  tne  rules  and  regulations 
established  thereunder,  and  authorized  by  Natural  Resources  Commission  actfrV ^‘mission,  is  hereby  granted 

t0:  Raymond  G.  Lawrence,  Assistant  Chief  '.<vV-v' 

Dept,  of  Natural  Resources,  Waterways  Division  '  ;  .■ 

General  Offices  Building,  Secondary  Complex 
P.  0.  Box  30028 
Lansing,  Michigan  48909 

To  take,  possess,  or  transplant  for  scientific  purposes,  the  following  threatened  plant  species  subject  to  the 
limitations  on  the  back  and  the  special  conditions  listed  below: 

Aqropyron  dasystachyum,  Cirsium  pitcheri,  and  Tanacetum  huronense 

Collecting  shall  take  place  on  the  following  lands:  A  '■ 

Emmet  County,  Cross  Village  Township,  Section  33,  Cross  Village  Harbor  of 
Refuge  (9.6  acres,  more  or  less). 


Special  conditions: 


A  small  colony  of  Tanacetum  huronense,  located  as  marked  on  the  attached 
map,  will  remain  unmolested  by  project  construction  activities. 


Unless  revoked  sooner,  this  permit  expires  on 
The  Director  of  Natural  Resources 


_ December  31 

By:  - - - 

Sylvia  M.  Taylor 

Endangered  Species  Coordinator 
Wildlife  Division 


SEE  REVERSE  SIDE  FOR  LIMITATIONS 


g  »l)-) 
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Endangered  plants  may  not  be  taken  under  this  permit. 

None  of  the  specimens  collected  shall  become  part  of  a  private  collection. 

This  permit  is  not  valid  for  collecting  on  state  game  areas,  state  parks,  or  recreation  areas  unless  specifically 
authorized  herein. 

t 

This  permit  is  not  valid  for  collecting  on  state  and  national  forests  without  an  additional  special  use  permit 
obtained  from  the  local  forestry  office. 

Collecting  shall  not  take  place  on  any  private  lands  without  written  permission  or  bill  of  sale  from  the  owner  or 
lessee  of  such  lands. 

Written  permission  must  be  received  from  local  units  of  government  before  collecting  on  lands  administered  by 
them. 

All  specimens  shall  be  deposited  in  the  collection  of  a  public  educational  or  research  institution  prior  to 
expiration  of  this  permit  unless  provided  otherwise. 

The  holder  is  required  to  carry  his  identification  card  with  him  at  all  times  when  collecting  specimens  as  provided 
for  under  this  permit. 

Not  later  than  30  days  after  expiration  of  this  permit,  the  holder  is  required  to  file  with  the  Wildlife  Division, 
Department  of  Natural  Resources,  Box  30028,  Lansing,  Michigan  48909,  a  detailed  report  that  includes 
specimens  collected,  number  and  disposition. 

THE  ACTIVITIES  COVERED  UNDER  THIS  PERMIT  ARE  NOT  TRANSFERABLE  TO  ANOTHER 
PERSON  UNLESS  SPECIFICALLY  AUTHORIZED  HEREIN. 


IV- 32 


NATURAL  RHOUBJH  COMMIMION 
JACOB  A.  HOEFER 
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HILARY  F,  SNELL 
PAUL  H.  WENDLER 
NARNY  H.  WMITFLEY 
JOAN  L.  WpLFE  ' '  .  ' 

CHARLES  Q  YOUNOLOVE 


STATE  OF  MICHIGAN 


WILLIAM  G.  MILLIKEN  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T.  MASON  BUILDING 
BOX  30028 
LANSING.  Ml  48909 
HOWARD  A.  TANNER.  Director 


March  11,  1981 


Mr.  P.  McCall ister,  Chief 
Engineering  Division 
Corps  of  Engineers 
Detroit  District 
P-  0.  Box  1027 
Detroit^  Michigan  48231 

Dear  Mr.  McCall ister: 

Please  make  reference  to  my  letter  of  February  19,  1981  pertaining  to  a 
proposed  small  craft  harbor  at  Cross  Village,  Michigan. 


The  Waterway  Division  of  the  Department  of  Natural  Resources  has  provided 
us  with  relevant  information  concerning  proposed  on-shore  facilities 
for  this  project.  We  have  reviewed  this  information  toward  the  determination 
as  to  whether  or  not  potential  problems  exist  with  this  development  and 
the  provisions  of  Michigan's  Sand  Dune  Protection  and  Management  Act 
(SDPMA).  Similarly,  a  field  evaluation  has  been  conducted  by  a  representative 
of  the  Geological  Survey  Division  on  this  particular  site. 


I-  We  do  not  find  any  conflicts  with  this  project  and  the  provisions  of  the 

t  SDPMA  as  far  as  its  proposed  scope  is  presently  envisioned.  However,  If  the 

|  project  should  be  expanded  to  Include  additional  acreage  in  a  landward 

I  direction,  impacts  to  geomorphic  features,  including  the  barrier  dune 

!■  formation,  are  envisioned. 


STATt  OF  MICHIGAN 


NATURAL  RESOURCES  COMMISSION 

JACOR  A.  HOEfFR 
E.  M.  LAITALA 
HILARY  F.  SNELL 
PAUL  M.  WENDLER 
HARRY  H.  WHIIELEY 
JOAN  L.  WOLFE 
CHARLES  G.  YOUNGIOVE 


V/lltlAM  G.  MILLiKLN  Go»»ri,oi 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A.  TANNER,  Olr.tlor 


February  17,  1981, 


WATERWAYS  COMMISSION 

CHARLES  A.  ROYER 
LEONARD  j.  HEWER 
WILLIAM  I.  ROSE 
STUART  f.  SHEILA 
LEONARD  H.  THOMSON 

R.O.  hi  3002* 

looting,  Michigan  48909 

322-ISH 
Acta  Cad*  317 


Serial  No.  273-81 
File  No.  EMT-CV 


Mr.  P.  McCallistcr,  Chief 
Engineering  Division 
Corps  of  Engineers 
Detroit  District 
P.0.  Box  1027 
Detroit;  MI  48231 

Dear  Mr.  McCall ister: 

Reference  is  made  to  the  proposed  plan  for  developing  a  small  craft  harbor 
at  Cross  Village,  and  moi?  particularly,  to  a  meeting  between  representatives 
of  various  divisions  of  the  Michigan  Department  of  Natural  Resources  and 
members  of  your  planning  staff  which  was  held  in  Lansing  on  February  12,  1981. 

At  that  meeting,  Mr.  Lou  Marchinda,  project  engineer,  brought  up  four  items 
of  concern  to  the  Detroit  District.  They  are  as  follows: 

1.  Attitude  of  the  Waterways  Division  to  the  proposed  breakwater 
design  which  would  permit  development  of  a  maximum  1  1/2  foot 
wave  within  the  basin. 

2.  Method  of  handling  the  wastewater  from  the  proposed  toilet-shower 
building  and  sewage  pump-out  facility. 

3.  Impact  of  the  proposed  development  on  any  threatened  plant  species. 

4.  Impact  of  recently  passed  legislation  regarding  sand  dune  mining 
on  the  proposed  plan. 

The  Waterways  Division  is  prepared  to  accept  a  maximum  1  1/2  foot  high  wave 
within  the  basin.  The  decision  is  'sed  primarily  upon  economics  and  the 
feeling  that  such  waves  will  only  ve.y  occasionally  occur  during  the  navigation 
season. 
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Mr.  P.  McCall ister,  Chief 
Page  2 

February  17,  1981 


When  the  time  comes  for  developing  the  mooring  and  launching  facilities,  this 
agency  will  construct  wastewater  facilities  in  full  compliance  with  the  then 
applicable  rules  of  the  Michigan  Department  of  Health. 


Regarding  items  3  and  4  above,  I  expect  you  will  hear  directly  from  Dr.  Taylor 
of  Wildlife  Division  and  Mr.  Roethele  of  Geological  Survey  Division.  If  I  can 
be  of  any  further  assistance,  please  contact  me. 


Sincerely, 


Raymor($  G.  Lawrence 
Assistant  Chief 
Waterways  Division 


RGL:db 

cc:  Ms.  Watson 
Dr.  Taylor 
Mr.  Roethele 
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Mr.  P.  McCallister,  Chief 
Engineering  Oivisi'"' 

Department  of  the  Army 

Detroit  District,  Corps  of  Engineers 

Box  1027 

Detroit,  Ml.  48231 
Dear  Mr.  McCall ister: 


Re:  ER-2S56 


Mr.  Don  Williams  of  your  staff  Mas  a  ked  for  a  detailed  critique  of  "Cultural 
Reconnaissance.  Cross  Village,  Emmet  County,  Michigan"  by  Richard  E.  Flanders. 

It  is  our  opinion  that  tins  report  does  rot  fulfill  the  contractual  obligations 
set  forth  in  the  scope  of  work  under  which  the  work  was  done.  None  of  the  ob¬ 
jectives  of  the  study  set  forth  ir>.  the  scope  of  work  were  met  with  the  possible 
exception  of  the  fieldwork  done  to  locate  cultural  resources  which  may  have  been 
located  in  the  area  of  direct  construction  for  the  small  boat  harbor.  No  cul¬ 
tural  resources  were  identified  which  coalo  be  indirectly  affected  hy  the  growth 
and  development,  induced  by  the  construction,  operation  or  maintenance  of  the 
project.  Given  the  above,  no  alternatives  or  measures  were  identified  which 
would  avoid  direct  damage  to  cultural  resources  in  the  project  area  or  indirect 
damage  to  resources  in  Cress  Village. 

In  regard  to  the  detailed  statement  of  work,  while  Dr.  Flanders  has  assembled  an 
impressive  list  nf  references  relating  to  the  history  of  the  Cross  Village  area, 
what  use  he  may  have  made  of  them  is  not  apparent  and  not  a  single  one  is  refer¬ 
enced  in  the  text.  There  are  at  least  two  more  references  which  should  be  added 
to  this  list: 

Wright,  0.  C. 

I89S  The  Ottowan :  A  Short  History  of  the  Village  and  Resorts 
Surrounding  Little  Traverse  Bay ,  and  the  Indian  Legends 
Connectcd'Therewi  th~.  Robert  Smi  fch  &  Co. ,  Pub’’  ishe rs  and 
Printers,  Ians i ng . 

Bedford-Jones ,  H. 

1917  L'Arbre  Croche  Mission.  Privately  published,  Santa 
Barbara ,  Cali f orn i a . 

Surely  there  were  some  sites  and  structures  described  in  these  references  which 
deserved  searching  out  and  examination.  At  no  time  did  Dr.  Flanders  consult 
with  the  Michigan  History  Division  concerning  the  full  range  of  cultural  re¬ 
sources  which  might  be  encountered  in  the  Cross  Village  area,  possible  sources 
of  information  or  the  utility  of  references  he  had  discovered  or  was  considering 
using.  The  prehistory  of  the  area  is  not  mentioned  at  all  and  the  history  of 
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tho  area  is  inadequately  developed  to  allow  for  the  evaluation  of  what  kinds  of 
resources  might  be  or  should  have  been  present. 

There  is  no  evidence  that  site  examination  took  place  anywhere  but  at  the  site 
of  proposed  direct  impact  although  work  elr*<here  within  the  village  limits  was 
called  for  in  the  scope  of  work  nor  w*»re  any  of  the  alternative  plans  considered 
by  the  Corps  of  Engineers  and  r^ferenci-C  in  the  scope  discussed.  While  we  do 
not  believe  that  the  potential  for  underwater  cultural  resources  in  the  project 
area  is  high,  the  possibility  should  have  at  least  been  considered. 

The  result  is  that  the  final  report,  is  so  bt i ef  and  sketchy  that  it  does  not 
begin  to  approach  the  specifications  set  forth  in  Section  4(c)(l-3)  of  the  scope 
of  work,  of  36  (FR  66  or  the  specifications  publicized  by  the  Michigan  History 
Division  for  contract  survey  reports  (copy  of  this  enclosed). 

We  believe  that  the  scope  of  work  could  have  been  strengthened  by  inserting  the 
word  "architectural"  after  "historical"  in  Section  1  and  by  inserting  another 
paragraph  between  t.he  existing  4(a)  and  4(b)  which  would  read 

"conduct  a  surv<"'  to  inventory  *hose  districts  sites,  buildings, 
objects  and  structures  existing  and  identified  through  literature 
search  or  observation  as  possessing  interest  or  importance  in 
architecture,  history  or  prehistory  within  the  study  area  in¬ 
cluding  the  village  of  Cross  Village.  Record  on  field  forms, 
map  and  photograph  every  building  or  structure  within  the  survey 
boundaries  including  the  village' of  Cross  Village.  Complete 
survey  field  forms  according  to  instructions  in  the  Michigan 
History  Division  publication  Sjuryeyjng  Michigan's  Historic  and 
Architectural  Resources:  A  How- To- Do  Guide. 

In  sum,  we  have  no  doubt  in  our  minds  that  the  existing  survey  report  is  inade¬ 
quate  in  addressing  the  existence  of  and  documenting  the  cultural  resources  Dresent 
in  the  Cross  Village  area.  We  also  believe  that  it  will  be  extremely  difficult  to 
"salvage"  this  report  without  the  input  of  an  historian  and  architectural  historian. 
Dr.  Flanders,  in  our  opinion,  does  not  have  this  expertise.  It  maybe  necessary  to 
recontract  the  entire  project. 

Any  questions  you  may  have  should  be  addressed  to  Ms.  Kathryn  B.  Eckert,  Deputy 
State  Historic  Preservation  Officer  or  Dr.  John  R.  Halsey,  State  Archaeologist  at 
(517)  3/3-0*10. 


Sincerely 


Martha  M.  Bigelow 

Director,  Michigan  History  Division 
and 

State  Historic  Preservation  Officer 
MMB/JRH/sl 
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UNITED  STATES 

ENVI°ONMENTAL  PROTECTION  AGENCY 
A'ftlONV 

230  SOUTH  DEARB0°N  ST. 

CHMiAdO,  ILLINOIS  60R04 


PE»LV  TO  ATTENTION  O* 


5  .".a 


*»  5  iMAi\  1381 


Mr.  P.  McCallister 

Chief,  Engineering  Division 

U.S.  Army  Engineer  District,  Detroit 

P.0.  Box  1027 

Detroit,  Michigan  48231 

RE:  Cross  Village  Harbor 


Dear  Mr.  McCallister: 

1  was  asked  by  your  office  to  review  and  comment  on  dredged 
material  disposal  plans  at  the  proposed  Cross  Village  Harbor,  Emmett 
County,  Michigan. 

Based  on  my  review  of  the  November  9,  1979  physical  and  chemical 


V 


analyses  of  the  sediments  from  the  area,  1  concur  with  your  assessment 


that  the  dredged  material  is  predominantly  medium  to  fine  -  grained, 
uncontaminated  sand  and  is  suitable  for  either  placement  along  the 
shoreline  or  open-water  disposal. 


Sincerely  yours, 


■j 


James  Hooper 
Biologist 

Environmental  Impact  Review  Staff 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE  ’* 

East  Lansing  Araa  Offlca 
Manly  Milas  Building,  Room  302 
1408  South  Harrison  Road 
East  L«iv  g,  Michigan  48833 


June  10,  1981 


Colonel  Robert  V.  Vermillion, 

U.  S.  Army  Engineer 
Detroit  District 
I’.O.  Box  1027 
Detroit,  Michigan  48231 

Dear  Colonel  Vermillion: 

This  is  our  final  fish  ami  wildlife  coordination  report  concerning  the  proposed 
harbor  of  refuge  at  Cross  Village,  Emmet  County,  Michigan.  It  is  provided  for 
inclusion  in  the  final  Phase  I  General  Design  Memorandum  and  Environmental  Impact 
Statement, 

These  comments  have  been  prepared  under  the  authority  of  arid  in  accordance  with 
provisions  of  the  Fish  and  Wildlife  Coordination  Act  (48  Stat.  /f>l,  as  amended; 

16  U.S.C.  661  et.  seq)  and  in  compliance  with  the  intent  of  the  .ational 
Environmental  Policy  Act  of  1969.  This  report  complies  with  the  obligations 
of  the  U.S.  Fish  and  Wildlife  Service  to  the  Detroit  District  Corps  of  Engineers 
under  Support  Agreement  No,  NCK-IS-8 1.-0U3-KH ,  effective  October  1,  1980. 

We  have  received  supplemental  site  information  from  your  agency  concerning  the 
construction  of  an  offshore  underwater  reef  and  disposal  of  dredged  material 
at  the  Cross  Village  location.  These  plans  are  consistent  with  previous 
preliminary  coordination  efforts  between  our  agencies  and  have  adequately 
addressed  our  concerns. 


This  report  concludes  our  scheduled  fish  and  wildlife  input  on  the  proposed 

harbor  of  refuge  at  Cross  Village  for  fiscal  year  1981.  We  appreciate  the  opportunity 

to  review  this  phase  of  the  project. 

Should  you  have  questions  or  need  additional  information,  please  contact  our  East 
Lansing  Ecological  Services  Field  Office. 

Sincerely  yours, 


cc. :  Director,  Michigan  DNR,  Lansing,  Ml 
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NATURAL  RESOURCES  COMMISSION 
JACOB  A.  HOEFER 
E.  M.  LAITALA 
HILARY  P  SNELL 
PAUL  H.  WENOLER 
HARRY  H.  WHITELEY 
JOAN  L.  WOLFE 
CHARLES  O.  YOUNOLOVE 


STATE  OF  MICHIGAN 


WILLIAM  G.  MILLIKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T.  MASON  BUILDING 
BOA  30026 
LANSING,  Ml  46909 
HOWARD  A.  TANNER.  Director 


June  12,  1981 


Mr.  Philip  A.  McCallister,  Chief 

Engineering  Division 

U.  S.  Corps  of  Engineers 

P.  0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Mr.  McCallister: 

In  response  to  your  May  11,  1981  letter  regarding  reef  construction  from 
the  old  breakwater  at  Cross  Village  Harbor,  we  endorse  the  reef  concept 
and  believe  that  the  rubble  from  the  old  breakwater  would  be  very  suitable. 
We  would,  however,  suggest  as  an  alternative  to  one  large  pile  of  rocks 
that  a  basic  design  pattern  of  the  Muskegon  reef  be  followed. 

In  this  design,  the  reef  was  made  up  of  small  piles  of  rocks  deposited  in 
three  rows,  each  with  a  more  or  less  serpentine  pattern  (see  enclosed 
diagram).  This  design  will  provide  more  cover  arid  a  greater  variety  of 
fish  habitat  than  does  one  large  pile. 

It  is  our  assumption  that  the  Corps  would  provide  buoy  markers  so  fishermen 
can  locate  the  reef.  We  also  hope  that  the  Corps  will  provide  for  re¬ 
placement  buoys  and  reef  maintenance  as  necessary. 

Thank  you  for  the  opportunity  to  comment  on  tills  proposal. 

Sincerely, 

s''  ?f  fry'izzZ. 

L.  N.  Witte,  P.E.,  Chief 
Water  Management  Division 

l.NW/ELW:  cj  s 
Enclosure 
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UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 
REGION  V 

230  SOUTH  OF.AREORN  ST. 

CHICAGO.  IUINOIS  60604 

REPLY  TO  ATTENTION  OF: 

Colonel  Robert  V,  Vermillion 
District  Engineer 

U.S.  Army  Engineer  District,  Detroit 
P.0.  Box  1027 
Detroit,  Michigan  48231 


Dear  Colonel  Vermillion: 

We  have  completed  our  review  of  the  draft  Environmental  Impact  Statement 
(E1S)  for  the  proposed  light-draft  recreational  boat  harbor  at  Cro93  Village 
in  Emmet  County,  Michigan,  We  understand  that.,  as  proposed,  the  project 
consists  of  new  breakwaters,  an  entrance  channel,  an  inner  channel  and 
anchorage  area,  removal  of  old  harbor  structures,  construction  of  underwater 
fish  habitat,  beach  extension,  and  shoreline  disposal  of  clean,  sandy  dredged 
material. 

According  to  the  E1S,  the  preferred  alternative  is  designated  Plan  1  -  Alter¬ 
native  1,  as  shown  on  page  EIS-4  of  the  draft  impact  statement.  The  EIS  con¬ 
cludes  that  only  minor,  temporary  impacts  to  air  and  water  quality  will  be 
experienced  during  construction  and  operation  of  the  facility.  Noise  levels 
will  increase  over  ambient  conditions  due  to  the  increase  in  activity  at  the 
harbor,  but  the  levels  are  not  unacceptable.  Assuming  that  sediment  quality 
does  not  degrade  over  time,  dredging  and  disposal  of  harbor  sediments  would 
also  result  in  only  minor,  short-term  environmental  impacts.  Overall,  this 
alternative  is  not.  predicted  to  adversely  impact  air,  noise,  or  water  quality. 

We  note  that  there  are  3  unresolved  issues  on  this  project.  These  are:  the 
location  of  the  fish  reef,  the  ultimate  method  of  sewage  disposal  from  harbor 
facilities,  and  mitigation  for  the  destruction  of  3  State  of  Michigan  threatened 
plant  species  -  the  Lake  Huron  tansy  (Tanacetum  huronense) ,  Pitcher's  thistle 
(Cirsium  pitcheri),  and  thickspike  wheat  grass  (Agropyron  dasystachyum) . 

These  issues  do  not  involve  significant  controversy  and  their  resolution  is 
expected  to  come  rapidly.  However,  in  the  event  that  problems 
arise,  please  feel  free  to  call  upon  this  Agency  if  we  may  be  of  any  assistance 
in  helping  to  resolve  them. 

Since  the  proposed  project  is  not  predicted  to  adversely  affect  the  environment, 
we  are  classifying  the  project  L0-2.  This  means  we  lack  objections  (L0)  to  the 
environmental  impact  of  the  project,  and  additional  information  (2)  is  needed 
to  adequately  assess  the  impact.  The  additional  information  needed  is  the 
resolution  of  the  issues  listed  above.  In  accordance  with  our  responsibility 
under  Section  309  of  the  Clean  Air  Act  to  inform  the  public  of  our  views  on 
the  environmental  impact  of  Federal  projects,  this  letter  is  written  for  public 
review  and  the  classification  will  be  published  in  the  Federal  Register. 


iltil  1931 


RE:  81-COE-MI-045 
D-COE-F32066-MI 
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Please  call  Mr,  James  Hooper  of  my  staff  at  312/886-6694  if  we  may  be  of  any 
further  assistance  on  this  project. 

Sincerely  yours, 


Barbara  Taylor  BacK^ejy,  Chief 
Environmental  Impact  Review  Staff 
Office  of  Environmental  Review 
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DEPARTMENT  OF  HEALTH  &  HUMAN  SERVICES 


Public  Health  Service 

Centers  for 'Disease  Con  tr'61 
Atlanta;  Georgia' 30333 

(404)  262-6649 
May  15,  1981 


Mr.  P.  McCalllster 

Chief,  Engineering  Division 

U.S.  Army  Engineer  District,  Detroit 

ATTN:  NCEED-ER 

P.0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Mr.  McCalllster; 

We  have  reviewed  the  Draft  Environmental  Impact  Statement  for  a  Harbor  for 
Light-Draft  Vessels  at  Cross  Village,  Emmet  County,  Michigan.  We  are  re¬ 
sponding  on  behalf  of  the  U.S.  Public  Health  Service  and  are  offering  the 
following  comments  for  your  consideration  in  preparing  the  final  document. 

While  we  have  no  major  objections  to  the  proposed  project,  we  have  some 
concerns  about  the  potential  health  effects  upon  local  well  water  users 
from  any  additional  onsite  sewage  disposal  facilities  (i.e.,  both  project 
and/or  secondary  development) .  Additional  information  is  required  in  the 
EIS  to  indicate  whether  a  potential  health  problem  could  occur. 


According  to  the  EIS,  well  water  is  the  only  source  of  drinking  water  used 
by  Cross  Village  residents  and  businesses.  Please  provide  additional  in¬ 
formation  on  the  depth  of  these  wells,  their  quality  and  the  suitability  of 
the  local  hydrogeologic  conditions  to  prevent  contamination  of  ground  waters 
from  individual  onsite  sewage  disposal  systems  or  from  other  possible  sources 
of  contamination  as  a  result  of  the  proposed  harbor.  If  local  soils  are  not 
suitable  for  the  construction  of  alternative  "(3)  Septic  Field  Adjacent  to 
Harbor,"  we  recommend  that  interior  harbor  facilities  (i.e.,  fishing  and  ferry 
piers,  parking  spaces,  marina  boat  slips,  restrooms  and  other  recreational 
facilities)  not  be  constructed  until  a  satisfactory  municipal  sewage  treatment 
facility  is  available.  Furthermore,  if  secondary  development  (i.e.,  increased 
residences,  businesses,  etc.)  occurs  in  Cross  Village  as  a  result  of  this 
project  and  the  construction  of  the  associated  onsite  disposal  facilities  is 
expected  to  adversely  affect  ground  water  resources,  interior  harbor  facilities 
should  not  be  constructed  until  a  municipal  sewage  treatment  facility  is  made 
available.  Construction  of  interior  harbor  facilities  could  be  concurrent  with  . 
the  construction  of  a  municipal  treatment  facility  provided  the  harbor  facili¬ 
ties  are  not  utilized  until  the  municipal  sewage  treatment  facility  is  available. 

The  use  of  "alternative  (4)  Holding  Tank  and  Haul  System"  is  only  practical  if 
the  distance  to  the  "treatment  plant"  is  reasonable  and  if  secondary  development 
doesn't  cause  any  adverse  Impacts  upon  potable  ground  waters  from  the  construction 
of  additional  onsite  sewage  disposal  systems. 
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Page  2  -  Mr.  P.  McCallister 


The  EIS  should  describe  the  potential  long  term  impacts  of  the  harbor  upon 
the  proposed  beach  and  local, water  quality.  Will  another  beach  be  permitted 
to  form  on  the  west  side. of  the  harbor,  of  will  any  accreted  material  be  used 
to  replenish  the  proposed  beach  on  the  east  side  of  the  harbor?  Since  shore¬ 
line  erosion  is  expected  to  occur  east  of  the  harbor  area  as  a  result  of  the 
proposed  project,  has  the  long-term  costs  of  the  beach  nourishment  plan  been 
considered  in  the  project's  cost-benefit  analysis? 


It  appears  that  facilities  for  a  commercial  fishing  fleet  will  be  provided  in 
the. proposed  harbor.  ’What  measures  will  be  taken  to  prevent  fish  cleaning 
and  disposal  of  waste  fish  parts  from  both. commercial  and  recreational 
fishermen  inside  the  harbor? 


We  appreciate  the  opportunity  to  review  , this  Draft  EIS.  Please  send  us  one 
copy  of  the  final  document  when  it  becomes  available.  Should  you  have  any 
questions  regarding  the  comments  above,  please  contact  Robert  Kay  of  my 
staff  at  FT3  236-6649. 


Sincerely  yours, 


Frank  S.  Lisella,  Ph.D. 

Chief,  Environmental  Affairs  Group 
Environmental  Health  Services  Division 
Center  for  Environmental  Health 
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United  States  Department  of  the  Interior 
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OFFICE  OP  THE  SECRETARY 
NORTH  CENTRAL  REGION 
176  WEST  JACKSON  BOULEVARD 

Chicago,  Illinois  eoew 


ER  81/G70 

Colonel  Robert  V.  Vermillion 
District  Engineer 

Detroit  District,  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 
Dear  Colonel  Vermillion: 


•June  1,  1981 


The  Department  of  Interior  has  reviewed  the  draft  environmental  statement  and 
general  design  memorandum  -  Phase  1  -  for  a  harbor  for  light-draft  vessels  at  Cross 
Village,  Emmet  County,  Michigan.  Our  consolidated  review  comments  follow: 

The  project  would  have  negligible  impact  on  mineral  resources.  The  disposition  of 
dredged  material  is  adequately  stated. 

The  environmental  statement  should  assess  the  direct  impacts  on  the  aquifer  from 
withdrawal  of  groundwater  for  project-related  uses  and  the  indirect  or  secondary 
impacts  on  groundwater  resources  from  increased  visitation. 

The  draft  material  adequately  addresses  impacts  on  fish  and  wildlife  resources. 

The  recommended  plan  (Figure  13  of  the  Main  Report)  includes  a  sand  fill 
swimming  beach  as  part  of  the  project  at  Cross  Village.  As  "The  local  residents 
have  indicated  that  they  would  like  a  swimming  beach  maintained  on  township 
property  at  Cross  Village"  (last  paragraph  of  page  39),  we  urge  that  the  swimming 
beach  be  included  in  the  final  project  plan. 

It  is  stated  on  page  25  of  the  draft  environmental  statement  that,  ".  .  .  the  Cross 
Village  area  is  rich  in  pre-historical  and  historical  resources".  The  preliminary 
cultural  reconnaissance  should  be  discussed  in  the  final  environmental  statement, 
which  should  also  contain  evidence  of  consultation  with  the  State  Historic 
Preservation  Officer. 


Sincerely  yours, 


Sheila  D.  Minor 

Regional  Environmental  Officer 


U.8.  DEPARTMENT  OF  COMMERCE 

National  Oeaanio  and  Atmoapharlo  Administration 

ENVIRONMENTAL  RE8EARCH  LABORATORIES 

Great  Lakes  Environmental  Research  Laboratory 
2300  Washtenaw  Avenue 
Ann  Arbor,  MI  48104 

May  14,  1981 


TO:  PP/EC  -  Joyce 

r\ty 

FROM:  RF/RF24  -  Eugen'?  J.  Aubert 

SUBJECT:  DEIS  8104.13  -  A  Harbor  fcr  Light  6raft  Vessels  in  the  Vicinity 
of  Cross  Village,  Michigan 

The  subject  DEIS  prepared  by  the  Corps  of  Engineers,  Detroit  District 
on  proposed  harbor  at  Cross  Village,  Lake  Michigan  has  been  reviewed  and 
comments  herewith  submitted. 

The  overall  long-term  effects  of  the  proposed  harbor  at  Cross  Village  on 
Lake  Michigan  environment  will  remain  minor.  Locally  the  most  pronounced 
effects  appear  to  be  the  modification  of  the  littoral  drift  currents  and  the 
associated  changes  in  shoreline  configuration.  Some  sediment  deposition  can 
be  expected  in  front  of  the  west  breakwater.  Protruding  harbor  structures 
will  force  larger  amounts  of  littoral  drift  into  deeper  lake.  On  the  east 
side  of  harbor,  waves  from  northwest  will  produce  a  pronounced  erosion.  At 
the  same  time  some  accumulation  of  sand  can  be  expected  at  the  foot  of  east 
breakwater.  This  sand  accumulation  gradually  will  eliminate  or  isolate  the 
nearby  wetland  area. 

Of  the  three  sites  investigated  for  the  proposed  harbor,  the  site  at 
Good  Hart  shows  the  best  benefit  -  cost  ratio.  While  at  this  site  benefits 
are  only  slightly  higher  over  that  for  the  selected  site  at  Cross  Village, 
the  costs  are  much  lower.  Main  reason  for  the  difference  in  costs  is  the 
location  of  breakwaters.  At  the  Cross  Village  site  the  breakwater  facing 
lake  is  in  twelve  foot  deep  water  (below  Low  Water  Datum)  and  such  breakwater 
at  Good  Hart  site  is  in  four  foot  water  (pages  A-93  and  A-98) .  Construction 
of  breakwaters  at  Cross  Village  site  will  cost  twice  as  much  as  at  the  alter¬ 
nate  site.  It  is  suggested  to  investigate  the  placement  of  Cross  Village 
harbor  structures  nearer  to  shore.  This  would  reduce  construction  costs  and 
also  the  adverse  effects  on  shoreline. 


10TH  ANNIVERSARY  1970-1980 

National  Oceanic  and  Atmospheric  Administration 

■>  .<■ 

A  young  agency  with  a  historic 

tradition  of  service  to  the  Nation- . .  •'  - 
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United  States  Department  op  Agriculture 

FOREST  SERVICE 

Northeastern  area  evate  and  Private  Forestry 

370  RC CO  ROAD  —  HRQQMAIL,  rA.  ItODB 


1950 

May  28,  1981 


Mr.  P.  McCal lister 

Chief,  Engineering  Division 

U.  S.  Army  Engineer  District,  Detroit 

ATTN:  NCEED-ER 

P.  0.  Box  1027 

Detroit,  MI  48231 

Dear  Mr.  McCall ister: 


The  following  comments  are  submitted  on  the  Draft  Environmental  Impact  Statement 
for  A  Harbor  for  Light  Draft  Vessels  in  the  Vicinity  of  Cross  Village,  Michigan. 

On  page  16,  in  the  fourth  paragraph,  the  last  sentence  should  be  rewritten  to 
read,  "No  animals  either  on  the  Federal  or  State  of  Michigan  list  of  threatened 
or  endangered  species  are  known  to  be  in  the  study  area." 

On  page  EIS-13,  section  3.18,  the  first  sentence  needs  to  be  rewritten  to  include 
the  statement,  "which  are  on  the  State  of  Michigan's  Threatened  Species  List," 
and  remove  it  from  che  second  sentence. 


We  appreciate  the  opportunity  to  review  this  document  and  hope  our  comments  will 
be  helpful  in  the  preparation  of  the  Final  Environmental  Impact  Statement. 


Sincerely, 


ALLEN  J.  SCHACHT 
Area  Director 
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Advisory 
Council  On 
Historic 
Preservation 

1522  K  Street.  NVV 
Washington,  DC  20005 


May  5,  1981 

Mr.  P.  McCallister 

Chief,  Engineering  Division 

U.S.  Army  Corps  of  Engineers 

Detroit  District 

Attn:  NCEED-ER 

P.  0.  Box  1027 

Detroit,  MX  48231 

Dear  Mr.  McCall is ter: 

We  have  reviewed  the  General  Design  Memorandum  and  draft  environmental 
impact  statement  (DEIS)  for  the  proposed  new  light  vessel  harbor  at 
Cross  Village,  Emmett  County,  Michigan,  under  Section  102(2) (C)  of  the 
National  Environmental  Policy  Act.  It  appears  that  survey  investigations 
to  identify  historic  and  cultural  properties  which  might  be  affected  by 
the  development  are  still  underway,  and  results  are  not  yet  available 
for  our  review  (e.g.,  pp.  EIS-35,  36;  also  S1IP0  letters  of  October  7, 

1980,  and  March  18,  1981).  As  you  know,  your  compliance  with  Section 
106  of  the  National  Historic  Preservation  Act  of  1966  (16  U.S.C.  470f, 
as  amended,  90  Stat.  1320)  and  the  Council's  regulations  for  "Protection 
of  Historic  and  Cultural  Properties"  (36  CFR  Part  800)  is  independent  of 
NEPA  requirements,  but  should  he  coordinated  with  NEPA  to  the  maximum 
extent  possible. 

Please  let  us  know  the  status  of  identification  and  evaluation  efforts 
planned  or  underway  in  the  Cross  Village  area.  You  should  continue  to 
consult  with  the  Michigan  State  Historic  Preservation  Officer  in  this 
regard,  and  in  determining  the  potential  effect  (both  direct  and  indirect) 
of  the  proposed  harbor  on  any  identified  properties  which  may  be  eligible 
for  inclusion  in  the  National  Register.  For  any  significant  properties 
that  would  be  affected,  you  should  carry  out  the  remaining  steps  in  36 
CFR  Section  800.4  prior  to  the  issuance  of  the  final  environmental 
impact  statement. 

Thank  you  very  much.  If  you  have  any  questions  or  would  like  assistance, 
please  contact  Ronald  Anzalone  of  our  staff  at  FTS-254-3495. 


IV-49 

of  Project  Review 


Sincerely, 


JdrcTan  E.  Tannenbaum 
ClWef,  Eastern  Division 


4  gan  d  e  p  fnrr'M  e  n  t  of  state 

RICHARD  H.  AUSTIN  SECRETARY  OF  STATE 


LANSING  _ 

MICHIGAN  489  1  8 

MICHIGAN  HISTORY  DIVISION 


ADMINISTRATION,  PUBLICATIONS 
RESEARCH.  AND  HISTORIC  SITES 

208  N.  Cftpltol  Avenue 

STATE  ARCHIVES 
3408  N.  Log  An  Street 

April  17,  1981  state  museum 

208  N.  Cnpltol  Avenue 


Mr.  P.  McCallister 

Chief,  Engineering  Division 

U.S.  Army  Engineer  District-Detroit 

Corps  of  Engineers 

Attn:  NCEED-ER 

P.0.  Box  1027 

Detroit,  MI.  48231 

Re:  ER- 2556 
NCEED-PB 

Dear  Mr.  McCallister: 

Our  staff  has  completed  its  review  of  the  Draft  Phase  I  General  Design 
Memorandum  and  Draft  E.T.$.  for  a  Harbor  for  Light-Draft  Vessels  at 
Cross  Village,  Michigan  and  have  the  following  questions. 

As  previously  mentioned  in  our  detailed  critique  of  the  cultural  recon 
naissance  report  of  Cross  Village  in  a  letter  dated  March  18,  1981,  we 
note  that  an  architectural  as  well  as  archaeological  survey  still 
needs  to  be  conducted  within  the  Village.  What  steps  has  the  Corps 
taken  to  recontract  these  surveys? 

Please  let  us  know  if  we  can  be  of  any  assistance. 


Sincerely, 


Martha  M.  Bigelow 

Director,  Michigan  History  Division 
and 


State  Historic  Preservation  Officer 

imLv>j  A  jvk'A: 

BY:  Katlyryn  B.  Eckert 

Deplity  State  Historic  Preservation  Officer 
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NAtURAL  RtftOUftCCS  COMMISSION 
JACOB  A  HOmR 
£  M  IAITALA 

HiLAnv  r.  sneli 

PAUL  N  WtNDLtR 
harry  m.  whiteley 
JCAN  l.  WOLFE 
CHARLES  Q  YOUNOLOVE 


STATE  OF  MICHIGAN 
A- 


«Sff 

Mi 

** 


WILLIAM  Q.  MILLIKEN.  Governor 


DEPARTMENT  OF  NATURAL  RESOURCES 

si l vi- ns  r.  mason  Building 

BOX  3002R 
LANSING.  Ml  -1(1309 
HOWARD  A  TANNER.  Dimeter 


May  14,  1981 


Mr.  Phillip  McCallister 
Chief,  Engineering  Division 
U.S.  Army  Corps  of  Engineers 
P.0.  Box  1027 
Detroit,  Michigan  48231 

Re:  General  Design  Memorandum 
E IS  Cross  Village  Harbor 
Proposal 

Dear  Mr.  McCallister: 

The  Department  of  Natural  Resources  has  reviewed  the  cited  document  and 
supports  the  Cross  Village  site  as  the  best  location  for  the  harbor  of 
the  four  sites  proposed.  The  following  additional  comments  are  provided. 

The  procedure  used  in  estimating  littoral  transport  rates  contains 
assumptions  which  may  be  very  inaccurate.  The  conclusion  that  "additional 
erosion  would  amount  to  about  15%  of  the  total  erosion  that  would  occur  .  .  . 
may  be  a  low  estimate.  Examples  of  questionable  assumptions  include  using 
bluff  recession  data  from  a  location  five  to  six  miles  from  the  proposed 
harbor  site  (page  A-10)  and  assuming  20%  of  the  littoral  drift  will  be 
able  to  by-pass  the  harbor  (page  A-50). 

More  important  than  the  estimates  of  the  adverse  erosion  impact  of  the 
harbor  are  the  monitoring  and  mitigation  plans  for  the  project.  Monitoring 
will  quickly  show  the  accuracy  of  the  estimated  impacts.  Paqe  A-14  only 
proposes  to  use  periodic  maintenance  dredging  for  beach  nourishment  in 
the  zone  of  adverse  influence.  While  during  initial  stages  of  shoreline 
adjustment  to  the  harbor  structure  very  little  dredging  may  be  required 
since  accretion  occurs  at  locations  other  than  the  harbor  mouth,  the 
down  drift  erosion  Impacts  during  that  period  are  usually  most  severe. 
Assurances  must  be  provided  that  mitigation  of  the  adverse  erosion  and 
other  impacts  of  the  project  are  fully  and  expeditiously  undertaken. 
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Phillip  McCallister 
May  14,  1981 
Puge  7 


Additionally,  the  cost  of  mitigation  of  shoreline  damage  should  be 
included  In  the  cost-benefit  ratio  for  this  project. 

The  opportunity  to  review  this  document  is  appreciated.  If  you  have 
any  questions  concerning  these  comments,  please  contact  Jack  Bails 
of  the  Environmental  Enforcement  Division  at  517/373-3503. 


7^ 


Sincerely, 

Howard  A.  Tanner 
Director 
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June  2,  1981 


U.  S.  Army  Engineer  District,  Detroit 
Att'n:  NCEED-ER 
P.  0.  Box  #1027 
DETROIT,  MI.  ,  48231 

Gentlemen: 

We  have  reviewed  the  Draft  of  the  study  for  a  Harbor  in  the 
vicinity  of  Cross  Village  Michigan,  and  wish  to  express  our 
FAVORABLE  reaction  to  the  installation  of  such  a  facility, 

l  have  been  a  seasonal  resident  and  property  owner  in  Readmond 
Twp,  which  adjoins  Cross  Village  Twp,  on  the  south  and  was 
under  consideration  as  an  i  .ernate  site  for  a  harbor  at  Good  Hart. 
We  are  now  retired  as  permanent  lakeshore  residents  and  do  not 
believe  the  harbor  and  accompanying  traffic  would  harm  the 
environmental  charm  which  lead  us  to  choose  Good  Hart  as  our 
home  after  living  in  Wisconsin  most  of  our  working  years. 

Boating  has  been  an  active  part  of  our  recreation,  including 
many  sail  yacht  races  on  Lakes  Michigan  and  Huron.  In  the 
30' s  I  was  engaged  in  yacht  construction  ,  sales,  and  operation 
out  of  Chicago,  and  spent  many  months  headquartered  out  of 
Hessel  in  Lea  Cheneaux  Islands.  Therefor  I  can  appreciate  the 
advantages  offered  by  a  Harbor  of  Refuge  at  Cross  Village. 

Since  the  days  when  we  bought  our  whitefish  from  Indians  who 
fished  out  of  there  in  the  1920's  to  the  present,  we  have  been 
aware  of  the  bounty  Lake  Michigan  has  offered  sport  fishermen 
and  commercial  fishermen  alike.  Hopefully  good  management 
will  permit  such  fishing  to  continue,  although  the  TONS  of  fish 
which  have  been  harvested  in  the  past  few  weeks  by  white  and 
Indians  alike  from  in  front  of  our  property  must  be  taking  its 
toll.  Cross  Village  would  offer  the  fishermen  a  far  better 
base  than  Charlevoix  or  Beaver  Island. 

Although  I  would  be  approaching  70  at  the  time  the  harbor  might 
be  completed,  we  believe  that  it  would  entice  us  to  base  a  small 
cruising  sailboat  there.  We  do  not  see  major  commercial  or 
boating  facilities  as  a  danger  in  the  forseeable  future  to  the  area. 
we  love  and  live  in  year  around. 


Box  #44,  ( 

2266  No.  Lake  Shore  Drive, 
GGODHART,  MICHIGAN,  49737 
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U.  S.  Army  Eng.  Dist. 

Attention!  NCEED-ER 
Detroit,  Mich.  48231 

To  Whom  This  May  Concern i 

Please  be  advised  that  my  family  and  I  have  been  boaters 
in  this  area  of  Michigan  for  many  years  and  currently  own 
a  44  foot  Cruiser.  Over  the  years  we  have  taken  many  trips 
up  thru  Waugoshance  Point  to  the  Straits  of  Mackinaw  and 
then  Eastward  to  numerous  ports.  Upon  our  return  at 
White  Shoals  Lighthouse  when  we  make  our  turn,  it  has  been 
an  "all  new  world" .  The  seas  have  been  frightening  and 
many  times  comes  as  a  complete  surprise  due  to  poor  weather 
forecasting.  Therefore,  there  is  a  dire  need  for  a  "Port 
of  Refuge"  at  Cross  Village  for  the  safety  of  our  boat  and 
passengers . 

As  you  are  well  aware,  by  far  the  majority  of  cruiser  owners 
are  older.  We  lived  on  our  boat  for  two  summers  at  Petoskey 
Marina  and  when  these  cruisers  came  in  they  were  looking  for 
places  to  eat,  to  buy  food  and  beverage,  etc.  Being  local 
and  having  the  home  Petoskey  on  the  stern  of  our  boat,  we 
were  fair  game  to  many  boaters  unfamiliar  with  this  area. 
Since  these  boaters  are  older,  their  conduct  and  spending 
,of  money  does  nothing  but  enhance  the  community  and  it's 
economy. 

It  boils  down  toi 

A)  Safety  need  for  a  Port  of  Refuge  in  Cross 
Village.  Petoskey  and  Harbor  Springs  Ports 
are  too  distant. 

B)  It  will  help  Cross  Village  and  its  economy. 

Thank  you  in  advance  for  your  time  in  reading  this  letter. 

We  are  concerned  boaters  who  wanted  our  opinions  known. 

Yours  truly, 

A.  W.  Golling 
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H.  ROSS  HUME,  M.D.,  P.C. 

ORTHOPAEDIC  SURGERY 


426  Bay  street 
PMOSKEY.  MICHIGAN  497/0 
TEL.  34/  51S5 


May  6,  1981 


Mr.  P.  McCallister 

Chief,  Engineering  Division 

U.S.  Army  Engineer  District,  Detroit 

Attn:  NCEED-ER 

P.0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Phil: 

1  have  received  and  read  your  general  design  memorandum  for  the  Harbor  for 
Light-Draft  Vessels  at  Cross  Village,  Michigan.  Certainly  all  bases  have 
been  touched  and  the  research  appears  to  be  exhaustive.  The  purpose  and 
necessity  of  such  a  project  is  certainly  constantly  emphasized  and  repeated. 
However,  there  is  in  my  opinion  one  very,  very  significant  problem. 

Cross  township  in  itself  is  one  of  the  poorest  townships  in  the  State  cf  Mich¬ 
igan.  More  than  half  its  population  are  either  retired,  on  social  security 
and  social  security  disability,  ADC,  public  assistance  or  Welfare.  The  number 
of  actual  local  paying  taxpayers  I  understand  is  just  a  shade  ovo •  100.  Many 
of  these  are  taxpayers  on  second  homes  and  uninvolved  basically  in  community 
activities.  In  looking  at  your  local  cost  proposals,  while  they  seem  equitable 
and  fair.  Would  impose  a  very,  very  significant  additional  burden  on  those  that 
are  already  taking  care  of  these  many,  many  public  tax  charges.  It  might  con¬ 
ceivably  be  said  that  those  in  the  public  basket,  because  of  the  nature  of  this 
endeavor  find  jobs  and  suitable  employment  for  making  them  taxpayers,  the  very 
nature  of  the  individuals  themselves  a  basic  shortness  of  any  financially  success¬ 
ful  season  I'm  sure  would  preclude  their  becoming  self-sustaining.  I  certainly, 
therefore,  question  whether  this  type  of  project  is  feasible  in  this  type  of 
society. 


H.  Ross  Hume,  M.D. 


IV-55 


HRH:sm 


Cros3  Village,  Michigan  49723 
June  23,  1981 

U.S.  Army  Engineer  District,  Detroit 

Attention!  NCEED-T 

P.0,  Dox  1027 

Detroit,  Michigan  43231 

Gentlemen!  HBi  Public  Meeting — Cross  Village,  Mich. 

June  16,  I98I 

As  I  said  in  the  Public  Meeting  at  the  Holy  Gross  Coilununity  Hall  in  Cross 
Village  June  16,  my  wife  and  1  wish  t.o  be  recorded  as  supporting  Supervisor 
Harry  Pintaielli  In  his  continued  jfforts  to  secure  a  Safe  Harbor  for 
light  draft  vessells  at  Cross  Village,  Michigan. 

We  have  been  coming  to  Cross  Village  since  1951  and  have  been  property 
owners  since  1958.  Our  land  is  on  Lake  Michigan,  approximately  one  half 
mi»le  from  the  present  township  park  and  the  proposed  harbor.  While  the 
ruins  of  the  earlier  attempts  to  develop  a  breakwater  and  safe  habbor 
have  a  certain  beauty,  they  are  a  mess  and  useful  only  tc  fishermen  who 
may  wish  to  fish  in  the  area. 

Certainly  the  park  is  a  continuing  eyesore  because  the  Village  lacks  re¬ 
sources  to  properly  develop  and  pfclice  the  area, re suiting  in  something 
nose  of  the  residents  feel  Is  an  advantage  to  the  residents  nor  the  public 
generally.  The  Village  has  been  deteriorating  since  the  fire  about  sixty 
years  ago, bringing  about  economic  loss  to  the  permanent  residents. 

On  the  positive  side,  such  a  development  as  proposed  by  the  Corps  of  Eng- 
lnBers,the  State  of  Michigan,  and  Mr,  Fintarelli  would  proymrlde  a  safe 
harbor  for  vessells  in  time  of  severe  storms  as  they  came  around  Waug- 
ashance  Island(Wildemess  Point)  into  Lake  Michigan,  Cross  Village  is  the 
most  logical  site  for  such  a  safe  refuge. 

In  addition,  the  three-way  sponsorship  and  development  by  the  Federal, 

State,  and  Village(Township)governraents  would  start  a  development  that 
could  only  speed  the  economic,  development  of  the  area  by  providing  for 
commercial  marine  development  for  boat»owners,as  well  as  pleasure 
boat  owners  who  might  wish  to  keep  their  vessels  there. 

Since  this  spot  is  the  closest  to  Beaver  Isltad,it  is  only  natural  that 
the  Ferry  might  Irish  to  berth  and  sail  from  here.  This  would  re-start  a 
tourist  development  that  could  only  benefit  the  community, the  permanent 
residents,  as  well  as  develop  resources  for  the  summer  residents  as  well. 

The  history  elsewhere  is  that  such  development  turns  around  the  deterior¬ 
ation  of  a  dying  community.  Such  a  result  should  reverse  what  we  have  seen 
in  Cross  Village  the  past  thiity  years.  We  believe  that  progress  is  inevi¬ 
table,  We  believe  it  should  come  to  Cross  Village  too. 

For  the  above  reasons  we  fully  support  the  development  of  a  harbor  at 
Cross  Village.  Michigan, 

Very'  truly  ryoujrs/t 

O  }  t...  *  y  w  *_•-  ^  j 

_.(Mvs;)  William  H/  CrShmer 

J\  oV/c  c.****'  1 

William  H,  Cranmer 
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CAMPGROUNDS 


DEPARTMENT  OR  THE  ARMY 
Detroit  District, 

Corps  of  Engineers 
Detroit,  Michigan  40231 


^Telephone  6l6~526-2JQt 


On  jCake  3i  i  c h  ig a 


®ox  606 
Clott  ^Village 
^Aiickigan  49‘V-i'S 

June  18,  1981 


Dear  Sir, 

I  was  net  aware  that  the  meeting  en  June  16,  198I  at  Cress  Village  was  te 
be  the  last  er  I  would  have  made  a  statement  re-thc  reason  for  this  letter* 

I  want  te  oomnend  you  en  year  presentation  and  patienee  in  the  meeting. 

I  found  it  rather  cemioal,  but  I'm  sure  disconcerting  te  your  people,  that  in  all  the 
meetings  even  though  questions  were  answered  a  dazon  times,  the  same  questions  were 
posed  by  the  same  few  repeatedly. 

It  would  seem  to  me  after  attending  and  observing  all  the  meetings,  that  we 
have  two  small  groups  of  decenters. 


ONE-  the  third  generation  welfare  group  that  just  might  have  te  go  to  work 
if  Cross  Village  grows, 

TWO-  abaut  a  do?.en  pseudo  intellectual  summer  families  who  think  beoause 
they  own  a  cabin  on  the  beach,  they  cvm  Lake  Michigan* 


As  to  the  land,  it  is  ray  understanding  that  it  was  donated  (with  t  token 
payment)  to  the  township  for  the  develepomcnt  of  the  harbor  as  a  condition  of  the  be-  i. 

quest, 

1 

This  area  has  wonderful  potential  for  orderly  developement  and  I’m  sure  the,  "j 
state  is  a\7are  of  the  value  as  a  prime  recreational  area.  I  myself  would  appreciate  not 
having  to  drive  thirty  miles  to  Petoskey  every  time  I  need  a  nut  and  bolt  or  have  to  do 
some  laundry.  i 

I 

I  have  owned  property  here  since  1954  and  moved  here  in  1972,  hewever  I  .  | 

don't  feel  that  I  own  Lake  Michigan,  lam  very  nmoh  in  favor  of  the  pier  and  the  Jj 

orderly  growth  of  the  Crass  Village  area,  :| 


CAMPGROUNDS  n  nr„ 

Uiott  Village 

Mchigan  49723 


2  June  18,  1981 

At  this  point  in  time  Cress  Village  (in  it’s  quaint  remoteness)  is  be¬ 
coming  a  haven  fer  the  unoaroingwiistruotive  type  persens,  that  prey  on  remote  areas 
with  no  law  enforcement  and  a  few  helpless  residents.  The  shoreline  north  of  Cross 
Village  is  fast  becoming  the  dump  of  the  north. 


Again-  lam  in  favor  of  the  pier  and  the  eventual  benefits  that  would  «ome 
with  it  including  the  services  we  now  pay  taxes  for  and  fail  to  receive. 
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Col.  Robert  Vermillion 
District  Engineers 
U.5.  Army  Corp.  of  Engineers 
P10.  Box  102? 

Detroit,  Mich.  48231 


To  Whom  it  may  concern) 

Although  no  economical  benifit  would  appear  tc  come  to  we  the 
people  of  the  Upper  Peninsula,  we  can  see  a  definite  need  for  a 
harbor  of  refuge  in  Cross  Village.  We  have  many  people  who  come  by 
boat  to  the  Upper  Peninsula  and  Mackinaw  Island  on  vacation  and  at 
times  get  caught  in  bad  seas  up  by  the  straits  with  their  only  choice 
being  to  reach  port  in  St  Ignace  cr  the  Island.  With  a  harbor  at 
Cross  Village  they  could  pull  in  and  weather  the  storms  there,  thU3 
protecting  life  and  boat. 

Also  w &  have  many  commercial  fishermen  who  fish  in  the  Beaver 
Island  to  Cross  Village  waters  that  get  caught  in  storms  and  have  to 
fight  their  way  back  home.  They  are  definitely  in  favor  of  such  a  port 

I  have  heard  about  the  meetings  on  this  harbor  project  and  have 
discussed  it  with  many  people  in  the  Upper  Peninsula,  and  all  that 
I  have  talked  to  are  in  favor  of  seeing  this  project  develope.  Cross 
Village  is  the  most  eccnimical  spot  for  this  project  in  our  opinion, 
since  you  already  have  a  constructed  access,  stores,  gas,  etc, 

This  also  is  a  personal  matter  since  I  have  lost  several  good 
friends  over  uhe  past  few  years  who  have  gone  down  out  in  Lake 
Michigan.  Yos,  they  were  all  commercial  fishermen,  but  they  aren't 
the  only  ones  who  drown  out  there.  If  the  harbor  saves  one  life,  it  is 
worth  every  penny. 

Let's  get  the  harbor  built  and  quit  quibbling  over  the  matter. 


Sincerely, 


,  John  P.  Shepard 
// Register  Forester  & 
^  Commercial  Fisheries 
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READMOND  TOWNSHIP 


Emmet  County,  Michigan 

Col.  Robert  Vermillion 
District  Engineers 
U.  S.  Army  Corp.  of  Engineers 
P.0.  Box  1027 
Detroit,  Mich.  48231 


To  whom  it  may  concern  in  regard  to  harbor  of  refuge  in  Cross  Village. 

I  was  unable  to  attend  your  last  meeting  but  have  attended  all 
previous  meetings.  I  have  never  spoke  up  in  any  of  your  previous 
meetings.  I  have  just  sit  in  and  listened  like  most  other  people 
that  want  the  harbor  of  refuge. 

People  with  all  the  mouth  are  the  ones  that  just  blew  in  here 
from  somwheres  or  the  ones  walking  the  streets  or  welfare  recipients. 
This  is  as  close  as  I  can  describe  your  complainers  with  out 
naming  them.  There  isn't  a  great  number  of  people  objecting  just  a 
persistent  handful.  These  same  people  have  dominated  every  meeting 
that  I  have  bean  to. 

As  you  well  know  the  Harbor  of  refuge  is  badly  needed  in  the  Cross 
Village  area.  I'm  not  sure  of  how  many  miles  between  Mackinaw  City 
and  Harbor  Springs,  but  it  is  a  long  dis+ance  and  these  waters  get 
pretty  treacherous  in  this  area.  Cross  Village  is  the  only  logical 
site  for  the  Harbor  of  refuge.  You  have  the  best  site  in  northern 
Michigan.  You  have  good  roads,  stores  and  other  services. 

Thank  you  for  the  good  work  you  have  done.  Let's  not  stop  un¬ 
til  you  have  the  harbor  built  in  Cross  Village. 


Reaamond  Township 
Supervisor 
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6607  Lakeshore  Drive 
P.0.  Box  180 

Cross  Village,  Michigan  49723 
June  23,  1981 


Col.  Robert  Vermillion 
District  Corps  of  Engineers 
P.O.  Box  1027 
Detroit,  Michigan  48231 

Dear  Colonel  Vermillion: 


I  have  learned  today  that  this  date  is  the  deadline  for 
Phase  I  comments  relative  to  the  proposed  harbor  at  Cross  Village. 

Although  I  am  a  member  of  the  Cross  Village  Township  Board 
and  am  chairman  of  its  Planning  and  Zoning  Committee,  I  represent 
only  myself  in  this  letter. 

I  endorse  the  harbor  concept  d"  presented  by  your  representa¬ 
tives  and  the  Michigan  Waterways  Division  during  the  past  several 
years.  The  plan  seems  sound  and  very  well  conceived.  Along  with 
many  other  Cross  Village  residents  (its  Siler.i:  Majority?),  I  will 
continue  to  support  efforts  which  will  bring  the  concept  to 
fruition.  The  harbor  will  be  a  positive  benefit  to  Cross  Village, 
a  significant  contribution  to  water  safety  on  the  upper  Great 
Lakes,  and  a  beneficial  influence  on  the  economy  of  this  currently 
depressed  area. 

If  I  can  be  of  help  during  the  coming  development  stages, 
please  contact  me. 


cc:  Senator  Carl  Levin 
Senator  Donald  Riegle 
Representative  Bob  Davis 
Senator  Mitch  Irwin 
Representative  Charles  Varnum 
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APPENDIX  A 
DESIGN  ANALYSIS 


INTRODUCTION 


This  appendix  presents  an  analysis  of  the  physical  factors  pertinent 
to  the  design  of  each  of  the  proposed  harbor  configurations  at  Cross 
Village  (Alternative  1),  Good  Hart  (Alternative  2),  and  Sturgeon  Bay  Point 
(Alternative  3).  Rubblemound  breakwater  designs  are  utilized  because  of 
their  energy  dissipating  characteristics  and  on  the  basis  of  environmental 
and  aesthetic  factors.  The  analysis  provided  recommendations  for  various 
combinations  of  breakwater  crest  heights  and  side  slopes  to  achieve  a  wave 
height  of  1.5  feet  in  the  berthing  area  of  each  harbor.  Each  harbor  was 
evaluated  for  the  1.5  feet  factor  to  provide  a  means  of  comparing  the 
costs  of  the  various  proposed  harbor  plans.  To  provide  for  a  determination 
of  the  comparative  costs  of  limiting  the  wave  height  in  the  berthing  area 
to  0.5  foot,  a  second  analysis  was  performed  at  the  Cross  Village  site. 

CROSS  VILLAGE  SITE 


Location 


Cross  Village  is  located  on  the  northeastern  shore  of  Lake  Michigan 
near  the  tip  of  Michigan's  Lower  Peninsula.  The  recommended  harbor  (see 
Figure  1,  page  A-112)  would  be  on  the  southern  rim  of  Sturgeon  Bay,  a 
broad  bay  opening  to  the  west  and  bounded  by  Waugoshance  Point  on  the 
north  as  shown  in  Figure  2  on  page  A-113. 

Lake  Michigan,  one  of  the  Great  Lakes,  is  roughly  oriented  in  a 
north-south  direction  and  has  a  length  of  about  307  miles,  a  width  of 
about  118  miles,  and  a  maximum  recorded  depth  of  923  feet.  The  surface 
level  of  Lake  Michigan  varies  from  year  to  year.  During  the  course  of 
each  year  the  water  surface  elevation  is  subject  to  a  consistent  seasonal 
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fluctuation,  the  lowest  stages  prevailing  during  the.  winter  months  and 
the  highest  during  the  summer  months.  During  the  period  between  1900  and 
1978,  the  difference  between  the  highest  monthly  mean  lake  stage  (eleva¬ 
tion  581.04,  recorded  July  1974)  and  the  lowest  monthly  mean  lake  stage 
(elevation  575.35,  recorded  March  1964)  has  been  5.69  feet.  The  mean 
lake  stage  of  Lake  Michigan  over  79  years  (1900-1978)  was  elevation 
578.20.  The  low-water  datum  established  for  Lake  Michigan  is  elevation 
576.80.  All  elevations  in  this  report  are  referred  to  International 
Great  Lakes  uatum  (IGLD),  as  measured  above  mean  water  level  at  Father 
Point,  Quebec  (IGLD,  1955). 

Harbor  Site  Hydrography 


The  general  pattern  of  the  offshore  contours  of  Lake  Michigan  at 
Cross  Village  follows  the  configuration  of  the  shoreline  as  shown  in 
Figure  3  on  page  A-114.  The  lake  bottom  slope  from  shore  to  the  30-foot 
depth  is  fairly  uniform  with  an  offshore  slope  of  about  1  on  160.  In 
depths  below  30  feet,  the  gradient  of  the  lake  bottom  increases  to  about 
1  on  50.  Depths  north  of  the  harbor  site  are  generally  less  than  90 
feet.  Depths  west  and  southwest  of  the  proposed  site  reach  an  average 
depth  of  approximately  200  feet  about  3  miles  offshore.  The  lake  bottom 
consists  primarily  of  sand  interspersed  with  a  small  amount  of  gravel  and 
traces  of  clayey  material. 


Actual  photographs  taken  in  1973  and  1977  indicate  that  the  Cross 
Village  area  has  been  subject  to  a  small  amount  of  littoral  material 
movement.  Some  erosion  has  occurred  easterly  from  the  breakwater.  This 
fact  indicates  a  small  net  littoral  movement  from  west  to  east,  a  direc¬ 
tion  that  is  in  accord  with  information  contained  in  the  1966  Corps  of 
Engineers  Survey  Report  on  Cross  Village  Harbor. 


The  earliest  known  survey  of  the  coast  of  Lake  Michigan,  at  and  in 
the  vicinity  of  Cross  Village,  was  made  by  personnel  of  the  former  U.S. 
Lake  Survey  in  1853.  This  survey  was  confined  to  the  area  between  the 
shoreline  and  a  strip  one-half  to  one  mile  lakeward.  This  data  was 
supplemented  by  surveys  of  1903  and  1925-26.  These  latter  surveys 
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extended  lake  bottom  mapping  to  the  deeper  waters  of  Lake  Michigan. 
Soundings  were  also  made  in  1961.  The  soundings  used  for  this  study  were 
the  official  soundings  from  National  Oceanic  and  Atmospheric  Administration 
(NOAA)  chart  No.  14911  released  November  8,  1975. 

Actual  photographs  of  Cross  Village  and  vicinity  were  taken  in  October 
1973,  April  1977,  and  May  1980. 

Existing  Harbor 

In  the  late  1930’s,  local  interests  and  the  Works  Progress  Adminis¬ 
tration  constructed  a  stone-filled,  L-shaped,  wooden-pile  breakwater 
extending  400  feet  due  north  from  shore.  The  lake  arm  of  the  breakwater 
was  about  250  feet  long.  This  breakwater  formed  a  small  craft  harbor 
about  500  feet  by  500  feet  in  size,  with  depths  of  about  10  feet  at  the 
entrance  and  3  feot  within  the  harbor.  This  breakwater  has  not  been 
maintained  and  has  largely  deteriorated. 

Wave  Refraction 


Wave  refraction  calculations  are  shown  on  pages  A-31  and  A-32  and  are 
summarized  in  Table  1  below.  Wave  directions  which  would  have  the  most 
impact  on  the  proposed  harbor  were  selected,  and  a  computer-drawn  refraction 
diagram  was  obtained.  (See  Figure  4  on  page  A-115.)  Deep  water  wave  heights 
were  selected  from  the  Corps  of  Engineer's  Waterways  Experiment  Station 
(WES)  Technical  Report  11-76-1,  Sturgeon  Bay  and  Harbor  Springs  grid  points. 

TABLE  1 

WAVE  REFRACTION  -  CROSS  VILLAGE 
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Deep  Water 


Refracted 


Wave  Direction 

Height(Ft. ) 

Length(Ft. ) 

Period(Sec.)  Height 

Length 

NNE 

4.6 

154.9 

5.5 

3.8 

104.1 

NNWXW  (N30W) 

9.8 

319.5 

7.9 

9.6 

173.8 

WSW  (S20W) 

14.8 

433.5 

9.2 

14.2 

205.0 
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Design  Wave  Heights 


Design  wave  heights  are  significant  wave  heights  as  determined  from 

Goda's  1975  chart  h/H  1  vs.  H  /H  ,  for  a  .01  lakebed  slope.  The  design 

o  s  o 

wave  heights  derived  are  shown  in  Table  2.  Calculations  showing  how  the 
design  waves  were  derived  are  shown  on  pages  A-33  and  A-34. 

Wave  Runup 

Coastal  Engineering  Research  Center’s  (CERC)  publication,  Civil 
Engineering  Technical  Article  (CETA)  79-6  guidelines  were  utilized  to 
determine  runup  for  the  various  breakwater  sections.  Wave  runup  calcula¬ 
tions  for  the  subject  harbor  plan  are  shown  on  pages  A-35  and  A-36.  A 
summary  of  wave  runup  values  is  shown  in  Table  3. 

Design  Crest  Heights 

Design  crest  heights  were  determined  by  using  the  CERC  (CETA) 
publication  79-6  equation: 
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where  H^,  is  the  height  of  the  transmitted  wave,  Hj  is  the  height  of  the 
incident  wave,  B  is  the  crest  width,  d  is  the  design  depth  at  the  toe  of 
the  structure,  R  is  runup,  and  h  is  the  height  of  the  structure  from  lake 
bed  to  crest.  Crest  heights  were  established  to  limit  the  interior  waves 
in  the  harbor  to  0.5  and  1.5  feet.  Diffraction  of  the  transmitted  wave 
will  occur  with  a  corresponding  slight  reduction  in  wave  height;  therefore, 
diffraction  effects  were  considered  in  crest  height  determination  where 
applicable.  Crest  height  calculations  are  shown  on  pages  A-37  through 
A-42,  and  crest  heights  are  presented  in  Table  3. 


A-4 


J  -  w,  iBf  - 


TABLE  2 

DESIGN  WAVE  HEIGHTS  -  CROSS  VILLAGE 


Significant 


Location* 

Wave  Height  (Ft.) 

Direction 

Sections  AB,  BC 

8.8 

NNWXW 

Section  CD  at  C 

10.4 

WSW 

Section  CD  at  D 

4.0 

WSW 

Section  EF 

3.7 

NNE 

Section  FG 

3.0 

NNE 

Wave  Diffraction 


Diffraction  diagrams  were  constructed  using  Goda's  (1978)  charts  for 
S«10  (Wind  waves).  To  apply  the  Goda  diagrams,  which  are  for  normal  wave 
incidence,  the  charts  were  rotated  to  the  desired  angle.  Relative  to  the 
9.6  foot  high  incident  wave  that  approaches  the  harbor  from  a  N30°W  di¬ 
rection  (Figure  5,  page  A-116),  the  largest  waves  that  could  impact  on 
the  boat  berthing  areas  would  be  about  0.6*  high  (at  point  Y) .  Figure  6 
on  page  A-117  shows  diffraction  due  to  overtopping. 

Armor  Stone 


For  the  purpose  of  sizing  armor  stone  for  the  recommended  harbor 
plan  20-year  deep  water  waves  for  the  winter  period  as  given  in  the 
Waterways  Experiment  Station  (WES)  Technical  Report  H-76-1  Lake  Michigan 
were  analyzed.  Table  4  shows  armor  stone  sizes  for  the  breakwater 
sections.  Armor  stone  size  calculations  are  shown  on  pages  A-46  and  A-47. 

A  comparison  is  made  between  the  Cross  Village  site  design  crest 
heights  and  armor  stone  sizes,  and  existing  crest  heights  and  stone  sizes 
at  Leland  Harbor.  Leland  Harbor  has  been  stable  since  the  latest  renova¬ 
tion  in  the  early  1960's.  The  hydrologic  and  geologic  parameters  involved 
in  wave  analysis  are  similar  at  Leland  and  Cross  Village;  therefore,  it  is 
expected  that  Cross  Village  Harbor  would  be  somewhat  similar  to  Leland 
Harbor  in  crest  height  and  armor  stone  size.  The  highest  breakwater  crest 
elevation  at  Leland  is  +10.0  ft.  on  a  1:1.75  slope.  The  largest  armor 
stone  sizes  are  5  ton  cover  stone  and  7  ton  toe  stone.  Table  5  ch^ws 
differences  in  design  procedure  for  Cross  Village  and  Leland  Harbors. 

These  differences  result  in  different  crest  height',  and  armor  stone  sizes 
at  the  two  sites. 


A- 6 


TABLE  4 

ARMOR  STONE  SIZES  -  CROSS  VILLAGE 

Location* _ _____  Slope  Weight  of  Stone  (lbs.) 


Sections  AB,  BC,  CD 

1:1.5 

9156 

(trunk) 

1:3 

4578 

at  A,B,C 

1:1.5 

11051 

(head) 

1:3 

8011 

at  D 

1:1.5 

487 

1:3 

243 

Section  EF 

1:1.5 

524 

(trunk) 

1:3 

262 

at  E  and  F 

1:1.5 

632 

(head) 

1:3 

458 

Section  FG 

1:1.5 

210 

1:3 

105 

*Reference  Figure  1,  page  A-112. 


TABLE  5 

COMPARISON  OF  DESIGN  PROCEDURES  FOR 
CROSS  VILLAGE  AND  LELAND  HARBORS 


Leland 


Cross  Village 


Design  still  water  level  580.6 

(+3.8) 

Method  of  selecting  SPM  charts 

design  wave  height 


Waves  used  in 
armor  stone  sizing 


Design  waves 
from  SPM  charts 


581.5 

(+4.7) 

WES  T.R.  H-76-1 
H.  calculated  using 
Gooa  diagrams 

Winter  20  yr.  deep  water 
waves  from  WES  T.R. ,  find 
H-,-  as  for  above  summer 
waves . 


Runup  procedure 


SPM 


Wave  height  inside  harbor  Limit  to  2  cfs/ft 

overtopping. 


Combination  of  Goda  charts 
to  find  H. /,  and  CERC 
CETA  79-6equation 

.5’  and  1.5'  wave  in 
berthing  areas. 
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Shoreline  Sediments  &  Geomorphology 


The  existing  L  shaped,  stone  filled  wood  pile  harbor  structure  was 
built  in  1930.  Therefore,  it  has  existed  and  has  influenced  the  littoral 
zone  in  the  Cross  Village  area  for  about  SO  years.  The  structure  extends 
for  about  450  feet  into  Lake  Michigan  from  the  shoreline  proper.  Sediment 
material  located  in  the  nearshore  zone  and  on  the  beach  consists  primarily 
of  a  mixture  of  gravel  and  sand  with  sand  predominating.  In  general,  a 
low  sand  bluff  which  is  likely  a  foredune  extends  along  the  shore  at  the 
site.  This  low  bluff  reaches  a  height  of  about  30  feet  in  places  although 
its  height  does  vary  in  the  vicinity  of  Cross  Village.  For  the  purpose  of 
this  study,  however,  we  will  assume  that  the  nearshore  bluff  for  the  most 
part  is  30  feet  high  in  order  that  an  estimate  of  littoral  transport  rates 
can  be  made.  The  low  30-foot  high  bluff  is  backed  by  a  higher  bluff  which 
reaches  a  height  of  90  feet  in  some  places  and  consists  of  gravel,  sand 
and  clay  with  clay  predominating.  The  high  bluff  has,  in  general,  remained 
stable  in  the  vicinity  of  Cross  Village  and,  therefore,  has  not  been 
significantly  affected  by  wave  action  and  has  not  contributed  much  material 
to  the  littoral  zone. 

Analysis  of  Aerial  Photographs 

A  more  detailed  study  of  available  aerial  photographs  (1973,  1977) 
which  cover  the  Cro.ss  Village  area  was  performed  to  estimate  what  effects 
the  existing  harbor  structure  at  Cross  Village  has  had  on  littoral  drift, 
and  to  what  extent  this  structure  has  effected  shoreline  erosion  and 
accretion  in  the  vicinity  of  Cross  Village.  This  information,  used  in 
conjunction  with  available  information  concerning  the  similar  effects  of 
other  harbors  located  near  Cross  Village  on  littoral  drift  and  shoreline 
accretion  and  erosion  trends,  would  be  used  to  estimate  the  effects  the 
recommended  harbor  structures  at  Cross  Village  (see  Figure  1)  would  have 
on  littoral  transport  and  on  shoreline  accretion  and  erosion.  Lower 
water  level  conditions  prevailed  when  the  1977  photographs  were  taken  as 
compared  to  the  1973  photographs.  Therefore,  more  shoreline  and  offshore 
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features  are  apparent  on  the  1977  photographs.  The  fillet  which  has 
accreted  southwest  of  the  harbor  extends  for  a  distance  of  about  2,800 
feet.  This  Indicates  that  the  harbor  structures  have  impacted  on  littoral 
drift.  The  fillet  is  also  shown  on  the  1973  photographs  although  it  is 
less  discernible  due  to  higher  lake  levels.  The  1977  photographs  “Iso 
clearly  show  that  due  to  the  deteriorated  state  of  the  existing  harbor 
structure,  littoral  drift  has  passed  over  or  through  the  structure.  Thus, 
the  material  that  has  moved  over  or  through  the  structure  has,  to  a  degree, 
helped  to  nourish  the  shoreline  northeast  of  the  harbor  structure. 

However,  it  appears  that  the  existing  harbor  structure  has  interrupted  a 
portion  of  the  littoral  drift  that  would  have  nourished  the  shoreline 
extending  northeast  of  the  harbor.  More  specifically,  the  accretion  that 
has  taken  place  southwest  of  the  harbor  has  promoted  the  formation  of  a 
well-developed  foredune  which  extends  several  thousand  feet  southwest  of 
the  harbor.  This  well-developed  foredune  is  lacking  for  the  most  part 
northeast  of  the  harbor  since  less  littoral  sand  is  moving  and  accreting 
in  this  area  as  compared  to  the  littoral  sand  that  is  accreting  southwest 
of  the  harbor.  Furthermore,  there  is  evidence  that  erosion  from  wave  and 
wind  action  has  removed  much  of  the  wind  blown  material  that  has  accumu¬ 
lated  nearshore  northeast  of  the  harbor,  and  that  there  has  been  little 
replenishment  of  the  material  that  has  been  lost.  Available  aerial 
photographs  indicate  that  the  shoreline  extending  about  2,200  feet  north¬ 
east  of  the  harbor  has  been  affected  by  the  harbor  structure.  The  shore¬ 
line  is  recessed  in  this  area  and  the  quantity  of  littoral  material  moving 
and  accumulating  along  the  shoreline  in  this  area  is  relatively  low.  At 
about  2,200  feet  northeast  of  the  harbor,  the  beach  widens  and  it  appears 
that  the  harbor  structure  has  caused  no  significant  increase  in  erosion 
beyond  this  point  even  though  the  higher  bluffs  located  in  this  area  and 
further  northeast  have  received  extensive  erosion  from  natural  wave  and 
wind  action.  It  is  reasonable  to  believe,  however,  that  during  the 
formation  of  the  fillet  southeast  of  the  harbor,  and  because  of  the 
formation  of  the  well  developed  foredune  southwest  of  the  harbor  and 
further  loss  of  accreted  littoral  material  blown  inland,  that  the  harbor 
structures  have  interrupted  a  portion  ot  littoral  drift  moving  in  the  area 
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and  have  contributed  to  the  overall  erosion  that  has  occurred  in  the  aone 
of  influence  northeast  of  the  harbor  structure. 

Shoreline  Recession 

A  shoreline  recession  c.nalysis  conducted  by  the  State  of  Michigan 
Department  of  Natural  Resources  revealed  that  in  the  area  located  about  5 
to  6  miles  southwest  of  Cross  Village,  the  bluff  has  receded  at  an  average 
rate  (most  severe)  of  about  1.2  feet  per  year.  The  shoreline  at  this 
location  is  considered  a  relatively  critical  erosion  area  and  the  shore- 
type  at  this  location  is  similar  to  the  shoretype  located  at  Cross  Village. 
It  is  expected  that  the  bluff  recession  rates  occurring  in  these  two  areas 
would  be  similar.  Therefore,  for  the  purpose  of  this  study,  we  will 
consider  that  the  most  severe  average  nearshore  bluff  (one  contributing 
sand  to  the  littoral  zone)  recession  rate  in  the  Cross  Village  area  is 
about  1.2  feet  per  year. 


Estimate  of  Littoral  Transport  Rates 


Considering  that  the  bluff  in  the  Cross  Village  area  is  eroding  at  an 
average  rate  of  about  1,2  feet  per  year,  knowing  the  height  (30  feet)  of 
the  nearshore  bluff  that  is  contributing  sediment  to  littoral  zone,  knowing 
the  approximate  length  of  zone  of  influence  of  the  harbor  (both  accretion 
and  erosion  zone — about  5,000  feet)  and  estimating  that  approximately  90 
percent  of  material  in  the  bluff  is  suitable  to  be  incorporated  into 
littoral  drift,  an  estimate  of  littoral  transport  rates  in  the  Cross 
Village  area  can  be  determined.  Accordingly,  it  is  estimated  that  the 
average  gross  littoral  transport  rate  in  the  Cross  Village  area  is  about 
6,000  cubic  yards  annually.  Since  a  substantial  quantity  of  littoral 
material  has  accreted  on  the  southwest  side  of  the  harbor  and  little  to  no 
material  has  accumulated  northeast  of  the  harbor,  it  is  concluded  that 
littoral  drift  moves  predominantly  southwest  to  northeast  in  the  Cross 
Village  area.  It  is  further  estimated  that  approximately  80  percent 
(about  A, 800  cubic  yards)  of  littoral  drift  moves  from  the  southwest 
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direction  and  that  the  remainder  (about  1,200  cubic  yards)  of  the  gross 
littoral  drift  moves  from  the  northeast  direction.  These  estimated  rates 
were  based  partially  on  measurements  and  partially  on  judgment  of  the 
littoral  drift  distribution  and  quantities  which  appeared  to  be  accumu¬ 
lating  on  both  sides  of  the  harbor  on  the  aerial  photographs  studied. 
Figure  7  on  page  A-118  shows  the  estimated  zone  of  erosion  northeast  of 
the  harbor  created  by  the  existing  harbor  structure.  Furthermore,  since 
fetch  distances  in  the  north  and  northeast  direction  are  relatively  short, 
waves  impacting  on  the  shoreline  from  these  directions  would  be  relatively 
small.  This  factor  further  supports  the  conclusion  that  littoral  drift  in 
the  Cross  Village  area  moves  predominately  from  southwest  to  northeast. 

It  follows  that  there  is  a  net  littoral  drift  of  approximately  3,600  cubic 
yards  of  material  moving  from  southwest  to  northeast  in  the  study  area. 
Calculations  concerning  how  the  estimates  of  littoral  transport  rates  in 
the  Cross  Village  area  were  derived  are  shown  on  pages  A-48  through  A-50. 


Possible  Estimated  Effects  of  Recommended  Breakwaters  on  Shoreline  Erosion 


To  estimate  what  effects  the  recommended  harbor  structures  at  Cross 
Village  could  have  on  shoreline  erosion  and  accretion,  the  effects  the 
existing  harbor  structures  have  had  at  Cross  Village  were  compared  to 
similar  effects  caused  by  the  harbor  structures  located  at.  Frankfort, 
Michigan.  Frankfort  Harbor  was  selected  because  it  is  the  harbor  closest 
to  Cross  Village  where  detailed  littoral  transport  rates  and  harbor  induced 
shoreline  erosion  effects  have  been  determined.  Furthermore,  the  harbor 
structures  at  Frankfort  have  impacted  on  the  littoral  zone  for  a  consider¬ 
able  period  which  allowed  for  a  detailed  study  of  the  effects  the  harbor 
has  had  on  littoral  drift  and  shoreline  erosion  through  time.  A  similar 
study  could  not  be  accomplished  at  Cross  Village  since  the  recommended 
harbor  has  not  yet  been  constructed  and  the  effects  of  the  deteriorated 
existing  structure  are  not  fully  representative  of  the  effects  the  recom¬ 
mended  harbor  could  be  expected  to  have  on  the  littoral  zone.  It  is 
realized  that  the  shoreline  characteristics  and  sediment  in  the  bluffs  are 
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not  exactly  the  same.  However,  there  are  enough  similarities  at  the  two 
sites  so  that  an  estimate  of  possible  harbor  Induced  erosion  can  be  deter¬ 
mined  relative  to  the  existing  and  recommended  harbor  structures  at  Cross 
Village. 

In  the  Section  111  Detailed  Project  Report  prepared  in  1976  for 
Frankfort  Harbor  by  the  U.S.  Army  Corps  of  Engineers,  it  was  established 
that  the  zone  of  influence  (erosion  effect)  of  the  harbor  extended  for 
about  10,000  feet  north  of  the  harbor.  It  was  further  established  that 
the  shoreline  erosion  damage  caused  by  Frankfort  Harbor  has  amounted  to 
about  45  percent  of  the  total  erosion  that  has  occurred  in  the  zone  of 
Influence  of  the  harbor.  However,  the  existing  harbor  structure  at  Cross 
Village  extends  only  about  450  feet  into  Lake  Michigan.  Furthermore, 
since  only  one  structure  exists  at  Cross  Village  instead  of  two  breakwaters 
such  as  is  the  case  at  Frankfort,  there  is  no  inner  harbor  area  at  Cross 
Village  which  could  trap  substantial  quantities  of  littoral  drift  that  are 
moving  in  the  area.  Therefore,  it  follows  that  the  existing  structures  at 
Cross  Village  would  have  less  overall  impact  on  littoral  drift  and  shore¬ 
line  erosion  when  compared  to  the  same  effects  caused  by  Frankfort  Harbor. 

It  was  established  previously  that  the  nearshore  bluff  at  the  site  is 
approximately  30  feet  high  and  consists  of  about  90  percent  sand  which  can 
be  incorporated  into  littoral  drift.  It  has  also  been  determined  that  the 
bluff  in  the  Cross  Village  area  is  eroding  at  an  average  annual  rate  of 
about  1.2  feet  per  year  and  that  the  existing  structure  at  Cross  Village 
extends  only  about  25  percent  as  far  into  Lake  Michigan  as  the  harbor 
structures  at  Frankfort,  Michigan.  Therefore,  the  existing  structure  at 
Cross  Village  would  be  expected  to  affect  a  shoreline  reach  (erosion  area) 
extending  for  about  2,500  feet  northeast  of  the  harbor.  This  zone  of 
influence  agrees  well  with  the  length  of  shoreline  shown  on  the  aerial 
photographs  that  appears  to  have  received  additional  erosion  due  to  the 
existing  structure. 

The  harbor  structures  (Figure  1)  recommended  for  Cross  Village  would 
extend  about  650  feet  into  the  lake  from  the  shoreline  proper.  An  inner 
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harbor  area  would  be  formed  by  the  construction  of  the  northeast  and 
southwest  breakwater  structures.  Therefore,  it  is  expected  that  the 
recommended  harbor  structures  could  have  a  greater  effect  at  interrupting 
littoral  drift  and  contributing  to  the  erosion  problem  northeast  of  the 
harbor  than  the  existing  structure.  It  is  estimated  that  the  recommended 
breakwaters  could  cause  additional  erosion  along  the  shoreline  extending 
to  about  4,000  feet  northeast  of  the  harbor.  It  is  further  estimated  that 
the  recommended  harbor  structures  could  interrupt  a  larger  quantity  of  the 
littoral  drift  which  moves  predominantly  in  southwest  to  northeast  direc¬ 
tion  than  the  existing  structure.  The  additional  erosion  would  amount  to 
about  15  percent  of  the  total  erosion  that  would  occur  in  that  reach.  The 
amount  of  littoral  drift  which  could  be  expected  to  be  accreted  south  of 
the  harbor  structures,  trapped  in  the  harbor  entrance,  or  lost  inland  due 
to  action  of  wind  on  the  accreted  material,  is  estimated  to  total  about 
3,800  cubic  yards  per  year.  The  above  estimates  of  the  possible  zone  of 
influence  of  the  recommended  harbor,  possible  harbor  induced  erosion 
percentage,  and  average  annual  quantity  of  littoral  drift  which  could  be 
expected  to  be  interrupted  or  trapped  by  the  proposed  harbor  were  based  on 
the  actual  observed  effects  of  the  existing  structure  and  on  judgement  of 
the  estimated  effects  of  the  recommended  harbor.  Figure  8  on  page  A-119 
shows  the  estimated  shoreline  reach  where  additional  erosion  due  to  the 
recommended  harbor  may  occur. 

Shoreline  Monitoring  Plan 

To  verify  the  estimated  effects  of  the  recommended  harbor  structures 
on  the  erosion  and  accretion  processes  of  the  surrounding  shoreline,  a 
monitoring  plan  has  been  recommended  to  be  used  in  connection  with  disposal 
of  dredged  material  from  the  initial  construction  and  periodic  maintenance 
dredging.  The  plan  will  be  finalized  during  the  plans  and  specifications 
stage  of  preconstruction  planning. 

Fifteen  thousand  cubic  yards  of  initial  dredged  material  would  be 
used  to  construct  a  swimming  beach  east  of  the  recommended  harbor  and  the 
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remaining  dredged  material  would  be  placed  along  the  shoreline  northeast 
of  the  recommended  harbor  along  the  entire  4,000  foot  zone  that  has  been 
identified  as  a  possible  zone  of  erosion.  Material  resulting  from  periodic 
maintenance  dredging  would  be  placed  in  a  zone  extending  from  about  1,500 
to  3,000  feet  northeast  of  the  recommended  harbor,  where  any  harbor  induced 
erosion  would  be  most  serious. 

The  elements  of  the  recommended  monitoring  plan,  and  their  estimated 
costs,  are  shown  below. 


a. 


b. 


c. 


d. 


e. 


Perform  hydrographic  survey  of  lake 
bottom  and  shoreline  and  obtain 
sediment  samples. 

(1)  Initial  Survey  $35,000 

(2)  Periodic  Survey  $20,000 

Perform  sieve  analysis,  test  for 

pollutants,  and  tabulate  resulting 

data  $  5,000 

Aerial  photography  $  2,000 

Topographic  mapping  (Optional — funds  permitting)  $10,000 
Analysis  and  reporting  of  data  $10,000 


Twenty  survey  lines  would  be  located  as  shown  on  Figure  9  on  page  A- 120. 
The  survey  lines  should  extend  from  a  permanent  baseline  located  far  enough 
landward  of  the  bluff  crest  so  as  not  to  be  affected  by  erosion.  Permanent 
horizontal  and  vertical  controls  would  be  established  so  that  the  baseline 
and  survey  lines  can  be  accurately  relocated  in  the  same  location  for 
future  surveys.  Elevations  to  the  nearest  0.1  foot  would  be  established 
for  the  top  and  toe  of  bluff  and  shoreline.  A  continuous  trace  of  the 
lake  bottom  would  be  obtained  from  the  shoreline  out  to  the  20-foot  contour 
depth  below  low  water  datum  (IGLD,  1955).  The  survey  would  be  performed 
prior  to  initial  dredging  and  prior  to  periodic  maintenance  dredging 
(approximately  every  three  years)  for  a  period  of  approximately  twelve 
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years,  after  which  the  littoral  regime  is  expeted  to  have  adjusted  to  the 
recommended  structures. 


Sediment  samples  for  sieve  analysis  would  be  obtained  along  survey 
line"  2,  4,  7,  10,  12,  14,  16,  18,  and  20.  A  sample  should  be  obtained  at 
or  near  the  toe  of  the  bluff,  representative  of  the  sediment  comprising 
the  bluff  at  the  shoreline,  and  at  the  0,  5,  10,  15,  and  20  foot  contour 
depth  locations  in  Lake  Michigan.  Ah*>ut  a  liter  of  sediment  should  be 
obtained  at  each  sample  location. 


Three  years  after  completion  of  the  harbor  and  every  year  maintenance 
dredging  is  anticipated,  four  additional  sediment  samples  would  be  taken 
within  the  harbor  as  shown  in  Figure  9.  Tests  to  be  run  on  these  samples 
include  those  for  macrobenthos,  nutrients,  heavy  metals,  and  oil  and 
grease. 

Color  aerial  photographs  would  be  taken  of  the  shoreline  extending 
about  one  mile  southwest  and  about  three  miles  northeast  of  the  harbor 
site.  The  photographs  would  have  a  scale  not  to  exceed  one  to  6,000  and 
would  have  a  60  to  70  percent  overlap.  The  aerial  photographs  would  be 
taken  at  about  the  same  time  the  survey  is  conducted  (within  30  days) . 

Topographic  maps  showing  the  location  and  elevation  of  the  top  and 
toe  of  the  bluff,  the  shoreline,  and  several  prominent  cultural  and  natural 
landmarks  landward  of  the  bluff  edge,  would  be  developed  from  the  aerial 
photographs.  The  topographic  mapping  would  have  a  two-foot  contour 
interval  and  cover  the  shoreline  up  to  5,000  feet  northeast  of  the  recom¬ 
mended  harbor. 


GOOD  HART  SITE 


The  Good  Hart  harbor  site  is  located  north  of  the  Village  of  Good 
Hart  along  Lake  Michigan  in  an  area  where  offshore  slopes  are  about  1:50 
(.02).  Figure  10,  page  A-121,  shows  the  layout  of  the  proposed  harbor. 
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Design  Water  Level 


A  20-year  design  still  water  level  of  581.5  feet  1GLD  (1955)  was 
selected  combining  levels  and  rise  frequency  data  from  Standardized 
Frequency  Curves  for  Design  Water  Level  Determination  on  the  Great  Lakes. 

A  10-year  level  of  580.1  feet  and  a  2  year  rise  of  1.4  feet  (interpolation 
between  Pt.  Inland  and  Mackinaw  City  2  year  values)  were  chosen  to  give  a 
20-year  level  of  581.5  feet. 

» 

Wave  Refraction 

Wave  directions  which  would  have  the  most  impact  on  the  proposed 
harbor  were  selected  and  a  computer-drawn  refraction  diagram  was  obtained 
for  WSW,  W,  NNW,  and  N  waves  (see  Figure  11,  page  A-122) .  Refraction 
coefficients  were  determined  by  measuring  the  distance  between  adjacent 
rays  at  the  lakeward  and  shoreward  ends  of  the  rays  and  taking  the  square 
root  of  the  quotient.  Since  each  wave  was  represented  by  6  rays,  the 
refraction  coefficient  was  determined  to  be  the  average  of  the  values 
obtained  for  each  pair  of  adjacent  rays. 

Summertime  20-year  frequency  deep  water  wave  heights  were  selected 
from  the  Waterways  Experiment  Station  Technical  Report  H-76-1,  Harbor 
Springs  and  Sturgeon  Bay  grid  points.  Wave  refraction  calculations  are 
shown  on  pages  A-52  and  A-53  and  are  summarized  in  Table  6. 

TABLE  6 

WAVE  REFRACTION  -  GOOD  HART 

Deep  Water  Refracted 

Wave  Direction  Height(Ft)  Length(Ft)  Period(Sec)  Height  Length 


N 

5.6 

216.3 

6.5 

3.8 

109.4 

NNW 

9.8 

319.5 

7.9 

10.8 

135.1 

W 

14.8 

433.4 

9.2 

14.1 

194.1 

WSW 

14.8 

433.4 

9.2 

12.6 

194.1 
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TABLE  8 

RUNUP  AND  CREST  HEIGHTS  -  GOOD  HART 


Crest  Ht.  Above  LWD 


Location* 

Slope 

Runup (Ft. ) 

1.5  ft.  Intel 

Section  AB 

1 

1.5 

9,5 

+11.2 

1 

2 

8.6 

+10.5 

1 

3 

7.2 

+  9.6 

Section  BC  at  B 

1 

1.5 

6.4 

+  7.5 

1 

2 

5.9 

+  7.2 

1 

3 

5.0 

+  6.8 

Section  BC  at  C 

1 

1.5 

4.6 

+  7.8 

1 

2 

4.1 

+  7.3 

1 

3 

3.6 

+  6.8 

Section  DE 

1 

1.5 

6.4 

+  7.8 

and  EF  at  E 

1 

2 

5.8 

+  7.5 

1 

3 

4.9 

+  7.1 

Section  EF  at  F 

1 

1.5 

4.0 

+  7.2 

1 

2 

3.7 

+  6.9 

1 

3 

3.2 

+  6.4 

*Reference  Figure  9, 

page 

A-120. 

Design  Crest  Heights 


Design  crest  heights  were  determined  using  CERC  publication  CETA  79-6 
equation  2: 
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where  is  the  height  of  the  transmitted  wave,  Hj  is  the  height  of  the 
Incident  wave,  taken  to  be  the  significant  wave  height,  B  is  the  crest 
width,  taken  to  be  10  feet,  d  is  the  design  depth  at  the  toe  of  the  struc¬ 
ture,  R  is  runup,  and  h  is  the  height  of  the  structure  from  lake  bottom  to 
crest.  The  crest  height  was  established  to  limit  waves  in  the  berthing 
areas  to  1.5  feet.  Crest  height  calculations  are  shown  on  pages  A-57 
through  A- 59  and  are  presented  in  Table  8. 

Wave  Diffraction 

Diffraction  diagrams  were  constructed  using  Goda's  1978  charts  for 
S*10  (wind  waves).  To  apply  Goda's  charts,  which  are  for  normal  incidence,  (3 

I  j 

the  charts  were  rotated  to  the  desired  angle.  Relative  to  the  10.8  foot  i'i 

incident  wave  from  N  22°  W  (Figure  12,  page  A-123),  the  largest  waves  that  i 

| 

could  be  experienced  in  the  berthing  areas  would  be  about  3.1  feet  at 
point  Y.  To  limit  the  waves  to  1.5  feet  at  point  Y,  breakwater  section  AB  i 

would  need  to  be  extended  300  to  400  feet  to  the  north,  or  another  section  i 

would  need  to  be  added  to  block  more  of  the  north-northwest  (NNW)  wave. 

The  present  design  limits  the  diffracted  west  (W)  wave  to  1.5  feet  in  the 
berthing  areas  (Figure  13,  page  A-124). 

Armor  Stone  « 

For  the  purpose  of  sizing  armor  stone,  20-year  deep  water  winter  j 

■j 

waves  were  selected  from  the  Waterways  Experiment  Station  Technical  Report  ' 

H-76-1,  Harbor  Springs  grid  point.  To  determine  the  weight  of  the  armor  \ 

stone  in  pounds.  Shore  Protection  Manual  equation  7-110  was  used:  j 


W  ■  weight  of  armor  stone,  lbs. 

3 

W  -  specific  weight  of  armor  stone  unit,  lbs. /Ft. 

r  3 

■  165  lbs/ft  at  Sturgeon  Bay. 

H  ■  wave  height,  Ft. ,  taken  as  significant  wave  height 
*  specific  gravity  of  armor  stone  relative  to  the  water 
(Sr  -  165/62. A) 

a  *  angle  of  breakwater  slope 

■  coefficient  depending  on  shape,  roughness,  sharpness, 
and  degree  of  interlock  of  the  armor  stone. 

Armor  stone  size  calculations  are  shown  on  pages  A-64  and  A-65  and 
summarized  in  Table  9. 

Physical  Factors  Affecting  Littoral  Transport 

The  shoreline  near  Good  Hart  is  classified  as  Good  Hart  Bluff  shore- 
type  in  "Shoretype  Classification  of  Emmet  County,  Michigan",  by  Michigan 
State  University.  Analysis  of  1973  and  1980  air  photos  and  United  States 
Geologic  Survey  topographic  maps  indicates  that  the  bluff  is  lower  and 
fartb  inland  in  the  area  of  the  harbor  site  than  areas  to  the  south  or 
north.  Much  of  the  bluff  material  is  gravelly  sand,  so  that  most  eroded 
bluff  material  is  transportable  in  the  littoral  zone.  Littoral  drift 
calculations  are  shown  on  pages  A-66  and  A-67. 

Possible  Zone  of  Influence 


r  pari  to  Cross  Village  and  Frankfort  and  analysis  of  effects  of 
existing  structures  in  the  area  determined  the  possible  zone  of  influence 
of  the  proposed  harbor  at  Good  Hart  to  be  about  3,000  feet  downdrift  and 
2,000  feet  updrift,  for  a  total  reach  of  5,000  feet  (see  Figure  1A, 
page  A-125). 

Littoral  Transport  Rate 

Considering  the  physical  factors  above,  a  gross  transport  rate  of 
3 

about  4000  yd  /yr  was  estimated  assuming  that  a  certain  percentage  of 
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TABLE  9 

ARMOR  STONE  SIZES  -  GOOD  HART 


Location* 


Section  AB  (trunk) 

1:1.5 

8421 

1:2 

6316 

1:3 

4211 

at  A  (head) 

1:1.5 

3600 

1:2 

3132 

1:3 

2610 

at  B  (head) 

1:1.5 

3054 

1:2 

2657 

1:3 

2214 

Section  BC  (trunk) 

1:1.5 

2323 

1:2 

1742 

1:3 

1161 

Section  DE  and  EF  (trunk) 

1:1.5 

2865 

1:2 

2149 

1:3 

1433 

at  D  and  E  (head) 

1:1.5 

3458 

1:2 

3008 

1:3 

2507 

*Reference  Figure  9,  page  A-120. 


bluff  material  was  transportable  and  that  transport  of  material  into  the 

3 

reach  equalled  transport  out  of  the  reach.  About  70%  (2800  yd  /yr)  of  the 

3 

transport  is  south  to  north,  and  the  remaining  30%  (1200  yd  /yr)  is  north 
to  south.  A  monitoring  plan  similar  to  that  discussed  for  Cross  Village 
would  be  instituted  to  verify  the  estimated  effects  of  the  proposed  harbor 
on  erosion  processes  in  the  area. 


STURGEON  BAY  POINT  SITE 


The  Sturgeon  Bay  Point  harbor  site  is  located  toward  the  south  end  of 
Sturgeon  Bay  in  a  shallow  protected  area  with  offshore  slopes  around  1:150 
(.0067).  Figure  15  on  page  A-126  shows  the  layout  of  the  proposed  harbor. 

Design  Water  Level 

A  20-year  design  still  water  level  of  581.5  feet  International  Great 
Lakes  Datum  (IGLD,  1955)  was  selected  combining  levels  and  rise  frequency 
data  from  Standardized  Frequency  Curves  for  Design  Water  Level  Determin¬ 
ation  on  the  Great  Lakes.  A  10-year  level  of  580.1  feet  and  a  2  year  rise 
of  1.4  feet  (interpolation  between  Pt.  Inland  and  Mackinaw  City  2  year 
values)  were  chosen  to  give  a  20-year  level  of  581.5  feet. 

Wave  Refraction 


Wave  directions  which  would  have  the  most  impact  on  the  proposed 
harbor  were  selected  and  a  computer-drawn  refraction  diagram  was  obtained 
for  W,  NW,  NXW,  and  NNE  waves  (see  Figure  16,  page  A-127).  Refraction 
coefficients  were  determined  by  measuring  the  distance  between  adjacent 
rays  and  taking  the  square  root  of  the  quotient.  Since  each  wave  was 
represented  by  6  rays,  the  refraction  coefficient  was  determined  to  be  the 
average  of  the  values  obtained  for  each  pair  of  adjacent  rays. 

Summertime  20-year  frequency  deepwater  wave  heights  were  selected 
from  the  Waterways  Experiment  Station  Technical  Report  H-76-1,  Harbor 
Springs  grid  point,  and  the  Shore  Protection  Manual  Fig.  3-29  for  the  NNE 
wave  to  accomplish  the  design  crest  height  analysis.  Wave  refraction 
calculations  are  shown  on  pages  A-70  and  A-71  and  are  summarized  in 
Table  10. 
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TABLE  10 

WAVE  REFRACTION  -  STURGEON  BAY  POINT 


Deep  Water  Refracted 


Wave  Direction 

Height (Ft. ) 

Length (Ft. ) 

Period(Sec. ) 

Height 

Length 

NNE  (N  10°E) 

3.2 

69.9 

3.6 

2.6 

69.9 

NW  (N  45°W) 

9.8 

319.5 

7.9 

7.2 

160.4 

W 

5.2 

178.2 

5.9 

2.4 

111.7 

Design  Wave  Heights 

Significant  wave  heights  for  the  refracted  deepwater  waves  were 

determined  using  Goda's  1975  chart  h/H'  vs.  H’/H'  for  a  .008  lake  bed 

OhO 

slope.  Calculations  showing  the  determination  of  significant  wave  height 
are  shown  on  page  A-73,  and  summarized  in  Table  11. 


TABLE  11 

DESIGN  WAVE  HEIGHTS  -  STURGEON  BAY  POINT 


Location* 


Significant 

Wave  Height (Ft.)  Direction 


Section 

AB 

7.1 

Section 

BC 

2.4 

Section 

DE 

2.4 

NW 

W 

NNE 


*Reference  Figure  15,  page  A-126. 


Wave  Runup 


Coastal  Engineering  Research  Center  (CERC)  publication  Civil  Engine¬ 
ering  Technical  Article  (CETA)  79-6  equation  4  was  used  to  determine  runup 
on  the  breakwater  section.  The  equation  has  the  form 


R  = 


.692 


.504  +  / 

V 


L 

o 


cot  a 
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where  R  is  runup,  Hc  is  the  incident  significant  wave  height,  Lq  is  the 
deepwater  wavelength,  and  a  is  the  angle  of  the  seaward  face  of  the  break¬ 
water.  Wave  runup  calculations  are  shown  on  page  A-74.  Wave  runup  values 
are  shown  in  Table  12. 

Design  Crest  Heights 

Design  crest  heights  were  determined  using  CERC  publication  CETA 
79-6  equation  2: 


where  H,j,  is  the  height  of  the  transmitted  wave,  is  the  height  of  the 
incident  wave,  taken  to  be  the  significant  wave  height,  B  is  the  crest 
width,  taken  to  be  10  feet,  d  is  the  design  depth  at  the  toe  of  the 
structure,  R  is  runup,  and  h  is  the  height  of  the  structure  from  lake 
bottom  to  crest.  The  crest  height  was  established  to  limit  waves  in  the 
berthing  areas  to  1.5  feet.  Crest  height  calculations  are  shown  on  page 
A-75  and  A-76  and  presented  in  Table  12. 


TABLE  12 

RUNUP  AND  CREST  HEIGHTS  -  STURGEON  BAY  POINT 


Location* 

Section  AB 

Slope 

Runup (Ft. ) 

Crest  Ht.  Above 
Low  Water  Datum 
1.5’  Interior  Wave. 

1:1.5 

6.8 

+8.3 

1:2 

6.1 

+8.0 

1:3 

5.2 

+7.5 

Section  BC 

1:1.5 

2.5 

+5.7 

1:2 

2.3 

+5.5 

1:3 

1.9 

+5.1 

Section  DE 

1:1.5 

2.1 

+5.3 

1:2 

1.9 

+5.1 

1:3 

1.6 

+4.8 

★Reference  Figure  14,  page  A-125. 
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Wave  Diffraction 


Diffraction  diagrams  were  constructed  using  Goda's  1978  charts  for 
S«10  (wind  waves).  To  apply  Goda’s  charts,  which  are  for  normal  inci¬ 
dence,  the  charts  were  rotated  to  the  desired  angle.  Relative  to  the  4.7 
foot  high  incident  wave  that  approaches  the  harbor  from  a  N  5°  W  direction 
(Figure  17,  page  A-128),  the  largest  waves  that  could  be  experienced  in 
the  berthing  areas  would  be  about  1.5  ft.  high  at  point  Y. 

Armor  Stone 


For  the  purpose  of  sizing  armor  stone,  20-year  deep  water  winter 
waves  were  selected  from  the  Waterways  Experiment  Station  Technical  Report 
H-76-1,  Harbor  Springs  grid  point.  To  determine  the  weight  of  the  armor 
stone  in  pounds,  Shore  Protection  Manual  equation  7-110  was  used: 

3 

W  HJ 

W _ l _ 

Kp  (Sr  -  l)3  cot  a 


w  ■  weight  of  armor  stone,  lbs. 

3 

W  ■  specific  weight  of  armor  stone  unit,  165/Ft. 

r  3 

*  165  lbs/ ft  at  Sturgeon  Bay 

H  ■  wave  height,  Ft.,  taken  as  significant  wave  height 

Sf  *  specific  gravity  of  armor  stone  relativ  to  the  water 

(Sr  -  165/62.4) 

a  ■  angle  of  breakwater  slope 

-  coefficient  depending  on  shape,  roughness,  sharpness,  and 
degree  of  interlock  of  che  armor  stone. 
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Armor  stone  size  calculations  are  shown  on  pages  A-81  and  A-82  and  sum** 
raarized  In  Table  13. 


TABLE  13 


ARMOR  STONE 

SIZES  - 

STURGEON  BAY  POINT 

Location’* 

Slope 

Weight  of  Stone(pounds) 

Section  AB 

1:1.5 

5506 

(trunk) 

1:2 

4129 

1:3 

2753 

at  A 

1:1.5 

6645 

(head) 

1:2 

5781 

1:3 

4817 

at  B 

1:1.5 

5240 

(head) 

1:2 

4559 

1:3 

3799 

Section  BC 

1:1.5 

203 

(trunk) 

1:2 

152 

1:3 

101 

Section  DE 

1:1.5 

2323 

(trunk) 

1:2 

1742 

1:3 

1161 

at  D 

1:1.5 

2803 

(head) 

1:2 

2439 

1:3 

2032 

♦Reference  Figure  15,  page  A-126. 


Physical  Factors  Affecting  Littoral  Transport 

The  Sturgeon  Bay  area  is  classified  as  Big  Sable  Dunes  shoretype  in 
"Shoretype  Classification  of  Emmet  Co.,  Michigan"  by  Michigan  State 
University.  Analysis  of  1973  and  1980  air  photos  also  shows  a  high  fore¬ 
dune  along  the  beach  in  the  area.  The  height  of  the  foredune  bluff  is  6  to 
30  feet,  averaging  about  25  feet.  Since  most  of  the  bluff  is  dune  mate¬ 
rial,  the  composition  of  the  bluff  is  for  the  most  part  fine  sand.  Wind 
erosion  is  significant  in  the  area.  Measurements  from  the  1973  and  1980 
photos  indicate  an  average  bluff  recession  rate  of  1.7  ft/yr.  Table  14 
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summarizes  the  measurements  and  Figure  19  on  page  A-130  shows  the  locations 
of  the  measurements.  It  should  be  understood  that  the  measured  recession 
rates  are  approximate  since  it  was  not  possible  to  correct  for  scale  error 
in  the  photographs.  Littoral  drift  calculations  are  shown  on  pages  A-83 
to  A-86. 

Possible  Zone  of  Influence 

Comparisons  to  Cross  Village  and  Frankfort  and  analysis  of  1973  and 
1980  air  photos  determined  the  possible  -one  of  influence  for  the  proposed 
harbor  at  Sturgeon  Bay  to  be  a  total  of  4,500  feet,  3,000  feet  downdrift 
and  1,500  feet  updrift  (see  figure  20,  page  A-131). 


TABLE  14 

BLUFF  RECESSION  MEASUREMENTS  -  STURGEON  BAY  POINT 


1973  1980 

Location  Measurements  (Ft)  Avg.  Measurements  (Ft)  Avg 


Rate  (Ft/yr) 
(1973-1980)/7 


1 

445 

442 

445 

444 

435 

428 

428 

430 

2.0 

2 

70 

71 

70 

70 

68 

65 

65 

66 

0.6 

3 

65 

60 

62 

62 

56 

56 

51 

54 

1.1 

4 

221 

221 

223 

222 

215 

217 

215 

216 

0.9 

5 

88 

86 

87 

87 

68 

68 

67 

68 

2.9 

6 

141 

143 

146 

143 

133 

125 

131 

130 

1.9 

7 

780 

780 

780 

780 

760 

760 

760 

760 

2.9 

8 

55 

60 

55 

57 

50 

50 

45 

48 

1.3 

Sum  ■  13.6 

Avg .  ■  1.7 


Littoral  Transport  Rates 


Using  the  physical  factors  above,  a  gross  transport  rate  can  be 
calculated  assuming  a  certain  percentage  of  the  eroded  bluff  material  is 
transportable.  As  a  check  on  the  above  logic,  the  accreted  beach  east  and 
northeast  of  Sturgeon  Bay  Point  was  measured  from  the  1973  and  1980 
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photos.  The  accretion  rate  indicates  a  net  drift  rate  and  accounts  for 
losses,  but  it  is  difficult  to  know  precisely  what  volume  of  sand  accreted. 
The  area  accreted  can  be  measured  and  with  that,  a  reasonable  estimate  of 
accreted  volume  can  be  made.  Pages  A— 85  and  A-86  show  the  rate  calcula¬ 
tions  and  show  that  the  two  methods  compare  reasonably  well.  A  gross  rate 
of  about  6650  yd3/yr  is  estimated,  of  which  about  80%  (5320  yd3/yr)  moves 
SW  to  NE  and  20%  (1330  yd3/yr)  moves  NE  to  SW.  A  monitoring  plan  similar 
to  that  discussed  for  Cross  Village  would  be  instituted  to  verify  the 
estimated  effects  of  the  proposed  harbor  on  the  erosion  processes  in  the 
area. 


TABLE  15 

*WIND  DATA  FROM  PELLSTON  1948-1954 

NO.  OF  DAYS  PER  YEAR 
WIND  SPEED 


irection 

0-12  mph 

13-24  mph 

25+  mph 

WSW 

16 

14 

2 

W 

19 

7 

1 

WNW 

22 

13 

2 

NW 

16 

7 

1 

NNW 

12 

4 

1 

N 

7 

1 

0 

NNE 

9 

2 

0 

*Used  in  Littoral  Transport  Analysis  page  A-85. 
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W  =  /IS  f/P.q)3 
25  ^  -')*(*) 


/.  3  s/<ye 

W=  /6-T  Oo-'l? 

w&i-.i’fi 


son  a. 


-  110  S 1  /*>*. 


76/5  Ms 


COMPUTATION  SHEET 


CKOS& _ V  » 1 t  - - 

Ao  hnna  Hrat-Jc:  /  ZL  4 


■  HBBT  HO.  -  OB  - BHBBTB 


COMPUTED  BY  . 


CHBCKEO  BY  . 


RBF.  OR  WO.  NO. 


»fo*«  »•  *>*  '.=»  '•‘V*  -  + 

five  f..A,  so  >f  c<,t'  -**.feren  *> 


iUe.  foHovtu*^ j  i'le.  *r  po 
H-  M.O  KP  3S 

l:  i.s  slojia.  '■  z  s/o^e 

VJ-  iusOi.i  Y: _  VJ  :  .lh£ln Ji! - 

J.j/«  -  o*r».s)  **/&.- 0,fl> 


=  HQ  7  lbs. 


3bS  Ibi 


/  •'  5  i  /op>e 
ffeS  ^M»/ 

-  2V3  /4s. 


„S_§ cjjojj _ EJE—C f  r * * ^  ^ 

»=  v.7  <D  :  3  S 

l.I.Sslopc  /.is /op* 

w  -  /£>£  ( H.  zlL  W ~-Jjs.*LiJdik 1?~ 

isfttf -iW«> 

v62.1/ 

=  52  4  H>i.  ”  /^t 

g,f  ti  aj2.lt.-  .{'.'. _ lC._b.  \ . 

/:/.S  s/ope  /;2‘  i/d/*e 

W)  =  /fcS~  £fL2Al _  w  '  - 

2.l/£S.^,5) 


wv  Ik* : 


«  6JZ 


-  .550  lbs. 


SECTION  FGr 

<Au±  4t>  He  '/J*gc 

/:/.£  i/ope  /:z  slope 

w  --  /fe*  _  w  ^?i£r  J Jrr,  N 
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f'3  5 /ope 

w-  /4s/v,z)3 
vfc2.M 

--  2fc2./4s. 


/.'  3  s/opc 

W  ~  /(,5  ( M.Zr„ _ 

-  V5»  lbs. 

KeiaHt-  £■  H-i.1 

J  /: 3  slope. 

W-  /4S  (J.l  )'■  . 

^•5(^V  iV  ^') 

-  /<>5  /a*. 


COMPUTATIC •;  SHEET 


A*Ai  V  1  \\ 


pmojkct  ,  .s  "•.,-.::,r _ _  i  is _ f  -rjr—  „,  — 

ITIM  7  >am!.  I  i'»s< 

R  ♦•  r  *! ,f,  iN,s  -  ftf<'K<*'t<6n _ _ _ 


eoMPUTto  av , 


CHKCKKO  BY  . 


■Herr  no. 


RKI>,  ORWO.  NO.  . 


.  _L  or  2*.  i 


I*.  N  e<K  -Skon-e 


bluff  Ke'^kt  (t 

MvcPn^o^a.  S'4c^4e  ^niv/* 

&ko»*4y  f*  61  «  «  P«  to  k/  G>«All^4»n 

fey  CoMv\ty 

/*V  »  * 

fej  P»4\A  4  v>  \  p  4®  £\rtt&  '/(llA<j|C 


CXlrOd.. 

x,  evwvsvd.  blMpr  V'rCffS^'On  V'fttc 

in  Cv«Si  <^Vf^ 

So'AA.ce  ;  MvcW \c\ujo*.  0  f  ^  (^L  .  |^e 5. 

l3 » u  f  P  dec«AA»«n  R«*>*te  <S4*4.| 

£  Wv  /*C  4.4  Ctw  1A  ty  * 


fc.  S  4  i  vv  <»-*  e  X  3e,fvf  e  £  in  f  \  kc e  of 

£s*tivnate«l  f  i-oiuh  3  o  •'vo  *  3*1*6  Pet  4- 

PS+»  WvoiO  ^edroHoK  J  -  --  ?P-°-.^g*'-*t- 

SouACOft  •  (o£)  |  4  7^  1*117  Oo^icut  p  kc  +o  *)ir*ph*> 


l  6  FcH 


1,2  fee*' 


5-00©  feet 


4.©  effect 

F.veu^i  f-o  **t  M«nbvv.. 

P  ve  \  ^  4  v 


£t^  W***y^3 


wno-*^.  ^  ^ 

v^  ou  *  J>  ?  v*  <s  va*.  <■- 


8® 


'1  o  '  &P  \\,tJi&v«*L  "i r&AA^(5d«cL 


i>  u  •*  W»  uO  6  fc-i 


C  <*c»  »  x 


t  »  *1*  * 


+  0  Vitov'tw  C‘  6kt 

u  foo  sj\  *  [ 


(*.,  $L  <*  v  Y/'-ca  <*■1^  Pv6*a*a*  \r\<>  v-th  f a  t>4. 

*  •  _ ' 

r — - - 

si  \  \>.  o  6  y  j  j 
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C.uoo  - 


ii.'—  </Ji.  vttt’>2viAfiajw<afc.i5'^ 


COMPUTATION  SHEET 

pnoJKCT _ - V  IU  ■  H 

|Tr„  I  ^40  v> «*■■<.  Tv<va»po"A  *  — 

&N^0*»S6V«i 
COMPUTED  »v 


CHECKED  BY 


-a 

•  MEET  HO.  OP  - BMBETB 

OATE  1  A  jjU -  '0  £JL 

PILE  .  - -  - - 

REP.  ORWO.  HO.  — 


n .  64+iM«.t.i  ot- 

tJLbouJb  Sfeo  t  «•*»'*•  6  ^ 


\VP^  W  W  ~  * 

pe,t»vo.  oT-  UtTOTMt  Jvir-L 
b  p„poS«.i  |t",S+  C 

,,ml  4  *  Ve^4  +V'^. 

/f  ■  ,  ,  o.r-tfr 

6f  WJv^.  a(- 


7 


t»ppti  -s.  1«  *«  u;i 


Ivua  b  A.f-i*  v- 


.  y.  w  t  o  ii  b*y  b  <*  'AiC  ^ 

^  N/CCfAt,  v*J  O-V.  ^  c  •  7 

t  ct,  ttrce**  ©~e«*  S 

°  l  u.  ,tk.  t  ,  rW^b  Suoi^-fcy  ^r- 

.  .  A.u  J.  KtLA.b  «A.  aC.t«-A*  0  / 

^v<>  •  .  OW  (XIA.  ^e«r 

bd*  «.«:>»  VMWSOWt 

,  Wsa  I*  W.  VV.WC.J. 

W  - ‘7~T~X\ TT — \w-  WOo«-x 

flwsAWSV  (  ^bowJc  (is 

i  .  vp  b  t  b  I'  ^  *  n  ™  “ 

*-.-<•  '»«  woo-.i  *  *<->«'■ 

„  .  J.  I  frVP&V**  TV*** 

°  V°  ,  V  V  U.A  VWw  WoYsVico.  fV-OVUv> 

a  <;  ^  J - - — -T—I 

&  j.i  Imooo  1 

■  a  ftV.xl  -to  ******  VIMWlAl-J  \ - - - - - -' 

W  ^  v  .  J|  ,  qU©0<* 

^^Jtweos-t  «P  +w*  TKC 

wc«  WoooS  on  *►.,  ««••*••**  ff-V- 

,  P  i  u.  U.<M.b«-^,  jj-fvoi*. cA,va> 

a\4v^nk  VVsa. 

lOt  Fv>u~iC  P  av-fc  Wiov**  ufidi  **  x. 

^  £>  Wf  V  CaJL  i  ^  • 


A- 50 
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z.-i™‘.-  . - ■  ..-Tf.  i-  ..  I  jm.,-.L;.iyia.  ,■  .  ■■  ifj-  ".. 


.  ,:»4u:  t~^£aaAVv*.^iht>'U« 


.A---  . . 


I»«0J1CT- 
ITCM  . 


Cross  n/ilcMgi 


COMPUTATION  SHEET 


COMPUTED  BY  . 


CHECKED  BY  . 


•MEET  NO.  _l_ 

DATE _ 

PILE  - 

NBP.  ON  WO.  NO 


.±o  ,it 


•MEET* 

I* _ 


6oor>  H*pt  W/we  AMfii  vus 

affskot*-  -s  lope  1 1  So  (,  02 ^ 

<4e*ia>\  wafer  level1.  £81.  S  XG-t  p  C‘**A'7,3 

^  se  leefej  ^or  -f  Ae  Cross  V  i  llajtf.  Side. 


afesiejt^  vsJAv/e  /nfof  n-a-l  /on  ! 

^  V.  A  c  Ulf 


CE  Fora  6 


5uwmer  2.0  ueor  ^fep  vua-Aer 
vOaL/es  were  3ele  cf cJ  -fro** 
WEi  T.  R .  H-Tfc-ly  Hark*  r  Spr  >*jt 
CtP\<d  ii  f  u  f j  6  O  rt  8"J  jr  ic(  poi*a  As  . 


hJ 

NN  \a/ 
W 

W^w 


d5,k 

Ppr  i  od  Ciec_i 

KRfaefr*. 

6.s 

M 

7.8 

7.7 

/JO 

IH.8 

z 

.K 

H.8 

7.2. 

.8£ 

Re-frac.~t  to  t\  coe  4*4"  ic  i  er%4s  wero  de  f  e  r  wmed  -fVor^ 
co^y'Cva.A  c*r  -  ref"  roc-fiOrv  o(  i  «  a  r  a  Aii  -Tor  +Ae 

w*Je  die  <>c.A  ioni  <sA<we  .  ^ 

X4  appear  i  4A<xA  4Ae  Nb/VJ  woi^e  will  Aaue  a. 


X4  <tpfeor i  AA«c+  fhe  NWW  wave  w.  w  a. 

ofCB.Ier  /*r>p*o.4  -fAa»%  fAe  A/  dut  fo  KiaKcr 

v-»flwes  le*s  refi  «c.+  io*  j  fferefore,  AAe  iJ/VA/w 

vu*ue  Will  be  USPtft  4©r  runup  Ores»f  Ae»<ar\f 

dt  Iff  iy<  iiaaI  iflti  iri  Spc  +  ioni  and  C  f~  . 

Pe p4Ax  ai  5fruc4u»e  •foe  : 


J  use  IO.X 
o.o 

J  use  S.o 


S'  Ae  *y.a4  i  C.  (bio  JcaIc  ,  ro^ykty  prafor  -I  »ora  I  p  ’ 4h  J 


PNOJtCT 


COMmJTATION  SHEET 


ITtM  _  goon  Ha*.t _ reft 


computmo  av . 


CHKCKKO  OV  . 


RCF&ACT.tAfL 


NNV-J 


=  7, a'  7>  7,«* 

l.'-s.i*  r*  * 


.03034 


J.  i  OP  JjL  I 


OATS 
PILB  - 


rcp,  onwo.  no.  . 


Kr  -  Ho 


jll.S 

■pfom  Table  C-  I  ,  SPai  2CT 
K*  s  '  U«- 

H-.  Kjt  fe'p  ^  -  |,lll  0.1 )  ‘J.B-  <2.1  ' 


\ '°’e ' 


-  .ons 


L  *  !3S<  I 


It . 


*u  =  w 


U^M'  r-  7.1.  <r  .*** 
i#*  s./i  7**  ;  s>nd.2.y  •  hzzm' 

H.--  0^36 

from  Table  C' /  ,  -S  PH  Af>fr,J,)r 

4;  Kj  Kr  M4  -  I.OH(.IS)  H.S  -  tf.V' 


^  -  _tL  -  =  f,H  ’  ' 

K,  /.olfc 


pL  - 


,on<ois 


L  -  I1H.  / 


A/  i^ai/ e.  ,  .  .  . 

dM.?  h.^4  r^.r  **s-h 

Lt-  S.IZT1-  S‘,1'1  0>‘Z)2”'  2<k.3 
<\ry  -  .owsei' 

*K  L.%  i.0«  »■-  *<>' 

lC’--  MAS  -  'iSiW  3.8' 

^  =  ,0&8fc7  L-  101.1  A-52 
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PNOJBCT 


COMMUTATION  SHBKT 

c  gsiA . A/iU^Gt _ 


itim  &00Q — Hap  r 


COMPUTED  BV  , 


JLElL 


CHICKBD  BV  . 


<?>  *0  t. 


■  HBBT  NO, 
OATS  _ 
PILt  _ 


op  iLiNim 


«a. 


NBP.  DNWO.  NO. 


From  cot>A  (fils') 
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J  Kit J\jj _ 

W 

w:w 

•t 

*1 

Z.\| 

2.10 

2.0^ 

:il 

iC 

TC 

22.5 

2%fe 

2(p.3 

l 

^  » 
Sp"  4 

hi  _L/  — 

jP^ 

k  “  l 

ct  4  »aJL 

-'i  j  \aJ  L 

Wove  t.s 
Wave 
Wave 

Broker.  ^Or) 

A/or.  treat  **•  ^6) 
gre^kin^  -mS3 

:  -1 

'I 

1 

i 

wavc  condition/ 


AS 

n/a 

Br 

B  on  B  C 

N/A 

A//i A 

C  t>*\  fie. 

N/A 

N/A 

DE 

Br 

N/A 

£  pa  £F 

Br 

N/A 

F  °»zr 

Br 

n/a 

M£T£Rt*M  5i  er  H  incAnr 

WAVE 

USinj  6  op* 

cK«r  •/• 

■for  .  <7. 

WA  VC 

k/H-‘  ‘%6 

NtJ\N 

W 

N/A 

/.ot 

E  or.  ?C 

N/a 

N/A 

C  Pn  (i’C 

N/A 

N/A 

DC 

.W 

N/A 

F  On  C  F 

.qo 

N/A 

FuaEF 

.H4 

Ni A 

AS 

- 

.11 

£  on  3C 

**“ 

— 

C  o*3C 

*- 

OL 

.fe2 

— 

L  or*  l  r. 

.4.2 

• 

F  rrCF 

— 

*-* J-  ^  AS 

— 

10,0 

Bo*.  8c 

w 

C  o*  BC 

— 

— 

DC 

<0,1 

—  . 

1:  k  — 

<*n 

r  wif  a- 

-5A  3,q 

— 

n/a 

Be 

Sr 

N/A 

n/a 

n/a 

HEio-Ur 
.  S  /opt 


N/A 

.37 

A//A 

A//A 

A//A 


.52> 

.33 


t.3 

H.2 


COMPUTATION  SHEET 

ahojbct _ C  OS-S _ \/ ILL  ACC _ _ 


ITEM _ Groob  Hart 


comautko  ar . 


■SF/V 


CMtcmo  sv . 


.^y.  A  . 
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/?  UNO  P _ C  A  L  C  ULAffoWi 

use  CE’RC  CE  rA  1°!' ^  for /vw  (  a: 


F  =•:  wr  [ _ ._*Jk3X_ 

L  .  5o*7  f  x/^T 


:  ^>3 

Rithuo  .  Sec.+  tors  AB.  ~2 

,492 


V  MVtd 

5-  B  r  p«  /<  w  «.  4-  c*  r  slope. 

r  /O.O  fror*  W 

-  ?  5" 


/•w.f» v«  R--  ».o  r - ,fe,~ -  „ 

i_  ,Soy  t  i°°/m.'i  ( i 

M  -  e.C 

Cs)  -  7.1 ' 

. _ SeC-ttor.  EC  *+  B  ^  =  flon. 


12  5  /©^e 

I  •  3  5  lope 


/.'  A  S’  slope  r 

R  -  to.  3 


,492 


1 


/.’ 2.  s/o^e 
/ 1  3  -S  fcp<r 


/.'  /.S' $lope. 


R-  <-/.  2 


f - ■<• 

L  •  s  *v  + 


1 :  7.  <Jope 

I  •  3  Slope 


\Tfe?/VJ  3.7 

O-OJ 

“  b.  7 

ro 

=  5\*»' 

<:n 

5. 

«£  C  ^ 

9.2' 

-fro*.  VaJS 

69  2  _ 

"N 

—  U  i  * 

7s/  .2/Y33.9 

6.0j 

I  “  V,  fe 

-  9.1' 

(3^ 

-  3. 

A-55 


Bl?SL 


- —  ^ . . . 


.%■  i  ■  ~4jdi£gAgAr£i ■K.'&frfk'itT  1 4 .‘ailSr.txaiiaig'xfeitf  it* ataihAtai 


1 
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A-56 


COMPUTATION  SHEET 


PROJECT. 
'TIM  . 


COMPUTED  BY  . 


jL  of  iSL. 


CHECKED  IV  . 


•HffCT  NO.  „  OF 
DAT* - 

FlU*  - - - 

REP.  OR  wo;  NO. _ 


CHEST  H  £  I(rl4  T _ SLCZE&rfL  I  A.Tjp/V . 

U5e  CERC.  CE7A  *71'«  e<j ior.  ; 

Kt:  Csi  -■"%)(  I-  ^ ) 


^S-Suwve  £?~/0 


■  wi 


.  tHKKTt 

1§  _ _ 


c.rti  f  ketoMs  defer  rr\!AcJ  for  tiS  1  wa  \;e  »n  berJ-hi  ao 
are  as  .  ^ 
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/*k9 

/4T  -  l°  ° 

Hr  --  /•* 

1  ■  1 .  S*  S  lopQ 

R?  *7.5 

1  ’  Z.  s  lope 

K-  8t 

/.'  3  slop* 

K  *  *7.2. 

J.l.f.  slope..  - 


kt-  &  --(■n-'iX'- k^rr) 


ILZsi 


X  4<>  -T,  +  Kr 

J  k--  Z|,iy 

./r  *  (iHr 


f  Rty.T  HT  -  k  ~  d  a*  LUJQ  -  z.t.'i-  lOi  2-- 

Kr  -  iX  -  r.s--  -  -Lzlll) 

>o  "  3  fc 

j  Mr  ss  k  =  2.0 .1 

•  15  Z  .IH1 

C*r.S7  HT  -  2.0 n  -  /P.  2.  *  IO,S  ‘ 

*r--  [S~  -  (,s,  -  !U-)(  I  -  k-'-^  ) 

/O  k  rJ.%  > 

jMfJi  k  -  I  *4. 8 

.  15"  >  .'MS' 

cal  st  /*r  =_J5.fl.  ”VP*.2l t  7 


<ka£&di&w  e^t.4;  mmu ir . 


f^usvssps-v-q*  ~r 


f 

P 

V. 


h  ■*  12  S 


CRCiT  HT  ~  /Z.S’'  S~, O  ~  _*  ’I’S  ' 

M3slf±  <r*£W.s"TT)6-i $2) 


COMPUTATION  SHEET 


COMPUTED  •  Y  . 


chkckko av . 


«H««T  NO, 


nap.  onwa.  no. 


.  JQ.  op  2SLi 


ARnoR  5t  oN£  Sites 


For  4ke  put  po.se  «f  se  lec^nj  «^or  stone., 
2o  ue*r  wirv  +  er  ^lee»  wo«\4^r  wo*.\>rs  «re.  se  (ec--b*J 
frob  W££  r.f?,  H-7  t'l, 


_ Pafjg.fcT.lgl 

V 

A//v/W 

W 

WiW 


akl/CLl 
'  8.9 
IS.H 

20.3 

20.3 


7.  | 
#0,2. 
to.1) 
/0.9 


K* 
.69 
1,10 
.  9ST 
.OS 


A'AiK  "*re  d treed  ton  and  Mo.tohf 
w/tf  be  used  tn  PM&e  oFq  ft,  Wore 
dmscr/ot'  ana  hetfhr  o  F  3-y  r-rt 

■  /K/Wv' 

da+  o£  ~<?.7  ,  P0  =  1*4  ,  T-  /O.2.  , 

20  =  «V  /2  Tl  =  5. II.  (I0.2.Y  =  5-32.7 

42a  =  *'7/53Zl  =*  .o/ez 


(t*A 


=  /./O 


/O-otf?  Table.  C~( 


SPM  !H 
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As  =  ^  =  /•*«  , 

//‘bSH*Fc  =  /•*«  (l./o)l5.4  -  2/,  2/ 

/V*'  =  ^  -  *-,  z,/t.is-l  *  >1*4 

WAVE '  PAW 

^  Mo  *■  (zee.  previous  c ompuhrif 


i'll ll fil  jair l~fll<-‘f il  fciJ=vWi;«T> *w<« ia«a>W< 


— -  -  *L~~— '  •  •~->- -v'-'- ~  -  '  v.'— *'2  J! 


PROJSCT 

ITBM  GrOO 


COMPUTATION  SHEET 

armor  am 


,LL  or  12- 


•  MIST  NO. 

OATB  -  -  . 


_ _ _ _ _  HUB  - — - 

_ _  CHIC  KID  .V _ ST >J - J6T-  »”“■  «• - 

WAVE  ■  MM 

d--  y.  p -47',  Ho*»**'>  T*,0Z  >  1,0 

L0  =  €~Ji.  T 4  =  S’./z.Oo.iT  “  5"^  7 
=  4  ^3^.7  -  .0088 
from  T06/&  C-!  >  SPAi  III 


bis  =  i. , 

-lAT8(i2S£tlS4)* 

Hj  =  /l^s  * 


!j 

d  A&  -  /4-P  ;  H0  -  iOi'  i  T-IO.P  ,  h*  ~  I 

Lo^S-JLT*  =€-./*■( I O.tf  -  608.3 

/qqAoa.i  *  .02.4s-  j 

from  Table*  C-t  ,  SPM  HI  .  j 

*S  *  *  /■/« 

//  h*  u>  -  U7S  (prYiO.il  *  32-  62- 

#0'  =  /V/^5  =  myi.m  — 


*//#£•-  iv jjv 

Lo  »  PUT1'  «  <r.ll(lO-qf  •  608.3 
*;?Pd/L  *teo6.3^.0l43 


=  .85- 
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22 


me 


Prom  Table,  c-l,  sP*  H> 
Ks=h/H0=  1.32. 

H  •MsKaHo  • /.3i(.8s)iA8  =  22.17(o 
Hi  =  H/Hs  =  -  /7.3W 


fc'/W'S  -•  WSW 

ducat*  -  47  j  “*  s*>3jT*/oSj  **m  ■** 
t_c  =  5T/Z  T*  =  ST/3  (tO-l)*"  ■“  608.3 
«s^0  =  =  .0077 

Tab/*  C~t;  SPM  III 
Hs  ~  H/Pb  ~  t.T26 
H  =  KsH*Ho  » I.S-2C(.Bs)iO,i  =36.33 
yj  « —  I7.1TT 
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•  MBIT  NO.  11  OF  M L»K««T* 

D>H.  . 1* - 

FIL« - 

R*F.  ONWO.  NO. _ 

7o  dc.'ferrn/n  g.  s/Gnift.coni'  wey/e.  fja/oA' "h 
usinj  &OOA-  U4~>5*)  a to^roms  For  .ai.  i/ope- 


w/we 

H/t*J 

*4. 

H* 

6*06  4  & 

=  <n 

9tU.9s*? 

.44 

7. 4* 

w 

6*  AB=  14.4 

,4-1f<r.s  -.7 7 

^f£«R3  “.032 

.5*5“ 

/0.& 

8.4  =  <?.4 

-A9 

.032 

.W 

7.6T 

8.7 

4-VtO.l  -  .45 ' 

.032 

.£7 

7./ 

a.  JSC  -  8.7 

17.3  .« 

itj,  .oze 

{Sfc.J  '  ,032 

,V0 

k'\ 

Zrh 

c/^<so/f 

,JP4f  P/J 

7-4  ,  /A  /V^  <= 

USA  Utt 

WAVE 

MiL 

d/$rv  v 

H*/Js 

/4 

^3 

use. 

CE  4  £P 

^Ai  ^(to^)  -,ooi9 

.<?& 

<?.2 

74 

7.4 

JV_ 

Ab 

.0039 

.<74 

/4.0 

/6.6 

/O.fc 

A 

602.45 

«?.o 

76- 

7-5” 

8 

HCE?oS»  6 

.002-17 

.00117 

Qd> 

M 

it 

7 ./ 
-7r/- 

4.1 

& 

6.1 

22  Aug  77 


A- 6  3 


/.'  iSsbpt 
\a )--  It.  S  Orff 

faP&i  'I?  IS 
lbs 

2323 


I'l.S  slope, 

W  -  US-  (7.4)* . 

- 1)  3  IS 

v  U2.NI  J 

“  2.865“  IbS 


I  >  L  S  $  lope 

w-  IbS  (7.4V 

3458  /6s 


SZ&UQM..JI  > 

^  Kd  "  J.s 

/.  2.  s/opc 

W  r  /fcS' 

/  .'J  sfcy>e 

\a/’-  /t»ST  dfrf)3 

"0s  V 

--H&e-lbs 

S  CCT  !c5f^  PE  aW  £TP 

S*  7.4  *D-  J.iT 

^(gfr-i)3  3' 

=  mW  /6s 

//fc  / 

1 :  2  slope 

/ .  J  5  ^eyx* 

w*  /4r  0.4)  5 

w  -  .M-iZA I-- 

3,^  ( 'JsS-  -  I)7  (z)> 

'-bit 

O3^ 

-  i/4‘7  /6s 

•  /433  /6s 

cuf  D  «nj  £  /A^'.iO 

h  »  7. 4 

/.’  2.  slope. 

A  3  slope 

W  -  ><»£  (7A)3 _ 

vJ-  l(,C  (74)1 

'  4,2.  /  ' 

20 

v  (,2. v  ' 

z  3008  /6s 

=  i^o?  /6s 
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COMPUTATION  SHEET 


RN04BCT. 


computed  by 


•  MBBT  NO.  OB  12-  *MBtT« 


DATS 


CHBCKBO  BY 


Z-ittuuAc  Tfcflfijspottr  AfitA^y sts 

1 ,  3/uff  He  t»h  4  3-(o  Feci  +°  36+*?  + 

So\+<  c  c  S  ho  r  c  1 1  €.  C.)  ckSs  i  fir  e-  ^  turn  , 

£  e.-H  Co  ,  MSH, 

X.r\  5owt  ar«Aj  A.  lo^>  SamJ^.  bluff  fo~4.0 

p\A£es  wKeire.  fAe  -^ora/rte 

r.1-  W..r/  tvw>.  A<*  «-S  as  3o  f 


dt  v?wa  npr  r  a  r  &  nu  i  »  ^  ^-r - -  i  i  t 

ar  e  30  -b  CO  frrf  Wi-k.  ConuJenro  -f  A*f  f  *«. 

bluffs  ,*  +Ae  re*<K  of  i*flur«ceJ  ,0^  »*♦ 

AUffi  o^e.  \/er^  *m«U,  we  u>',, 

f-Ae.  aul^f^je  bluff  k<y»ji'f  fo  A®  2-0  feel. 

2.  A^««ro*j€  bluff  recession  rale 

Source  '.  Pf3 R.  ivtfAjucrme  nfs  ^ 

3,  io*e  of  i^f/uffce  of  f'Ae 

proposed  horror 

Exist'**  rotfc  flfoini  ^OO 

lo^M  affrcF  He.  Jsf*>rth*e  ^own^r.-ff  -for 
*4*rU  3  +o  4 

TAe  ofopoic^  lr\or  hef  ZjfrFhJs  SZ>0  tP*t 

t  ke  fArc. 

£00  *  6  -  JO#)  f>.  dlo\jjKclrt  Ft 

CormpAtCi  r<ro3crvAC(1  N  W.U  CfOSS  Vl  H*y, 

Ftdh  Itfeit  _ 

UfJl«-tft  effect,  obow>  ZO0«>-f+. 

For /\i  .  2000  fi<X»P  -S dr 

fnf  lu  CV\C  €  . 
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'Kit.  JOfcV  .V.  ."■  ~  ...V 


CHKCKKD  «V  . 


NSP.  ONWO.  NO. 


The  has  ior  vji  II  iolo  C.k 

22>0O  X .  ^  *•  25  Zo  drift 


im  6W  |  m 


TAe  au«r\-fi4-i  M-Hor#.!  Knoi^'f  i  a  I  bto&ltf’J  by 
harbor  wt|l  decrease  std^i  f\co*lly  i^nih  ii  me  *i 
•the  So*.ih  \><**ck  ts  ”4»u  i/f  o*<f  ^ «.+•>/. r *. I  bupA.£S/Mj 
occurs,  Up  -f®  £o?0  reiat  +  iok  ijloc.  k«jv.  »w^u 

<*s  fAe  K  ■f\lle4  «*\  «vpr«*e  «jr 

lsqral  o  nj  £>**f  nA^we<^  fe  4  A  e.  pc r se n!  3  vr 

^  To  MiAioeUc*.  K^rijof  ikJ  A«r J  erosion  ,  beach 
houfl  skrnfnh'-'  IS  the  mo  if  C  O  S  f  r-f4c f  4  l  vf  e  evjfiorv  , 

Since  i  he.  A«f  hoc  w»|/  block  #iou.i  Z  SOo  yd* fyr 
Bf  S  -  AJ  li  is  re  C  nde  J  the  A  2.^0  6 

y PAf  A«t  placed  hot  ■*  h  c>  f  +*-e  harbor  to 
harbor  I  nJncfJ  erosion.  Since  cond  tti*«J  a.4 

Cross  \/ *  Heiae.  «  Good  Met*  4*  a'C-  &n>v*il*r  f  it  (-S 

es  f  J  ^4 'h*i  ike  proposed  hoc  ior-  *4  6o©4  M*f4 

w  »  M  l»e  capons  I  bl*.  Tor  IS*7*  of  +*»e  otasion 
Ul«tAir>  abo^i  3000  Ceo.i  ofowrvfllrrff  , 
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COMPUTATION  SHEET 


msmmmmsmm 


ho. -L.OP  1£Li 


COMPUTED  OV  , 


CHCCKKD  BY  U  *- 


MU'.  OP  WO.  MO.  , 


STVRGC6M  BAy  W  >WC  /1?Mi_75l£ 
oFFsbore.  slope.  /  •  ISO  ( ,00^7) 

Pe&tjr i  u joiet  leva/  -  52>/.S  /A.  1C  LD  (+  H<  7 }  os  selected 

■Tor  -i  be  Cross  Viilcje.  s/te. 

Dcsiori  Wove  I* t\  (& ( />'./£. V / ort  c  "ZxD  Deep  wnf^r 

vj*  ve  i  we  r  e.  <j,5  1*»  c  I  f rom 
WC.S  T  R  /  He\rbor  Sprint,  s 

arid  po  mb  .  «ncA  S  P/A  Pi*}.  3~Z^d 
4o  /A<?  locaiton.  o'*-  '■VAc 
proposed  sife  /a  VAe  k 

portion  of  -S+^raeop\  y  nerlker 
tbc  ^h/fttpon  £j«u  or  Harbor  Spr  tn.n  s 

4rtd  points  pfffst  ,de.  On  e*sf/»-n*/e 
I  . ,  ,-  '  .  _ ,  ,t  .  L  .  U 


i  -  r  »  ■  '  ■  r  '  —  yf  r  —  —  f  •  •  i 

^>f  <s!  IVwC  vja«e  v^ylo  i  *u  L  wo**  M 
Irnpoc  +  ors  gec.ii  on  PF  of  /Ae 
pro  posed  plan. 

\A Ja^e  Direction  He  i*  M  f F -t ■)  flpr  iocf  ^Ser  ^  K y  ~  £7  f~<  t-  < £  If  a  Coef 

Z2.i£X%&HMe  ~  (NIO-E  }  ^3.2.  ~3,(o  "  ’  .az 

A^xv\/  (hSc\S}  5 .  (o  b.S  .S3 

NW  ( NHS**)  ^,8  *7.*  .  73 

W  S.2.  5,<r  .VA 

Kef  faction  CoeCt  icients  vs ifre  ol  e  4  e  r  mnrji  From  corvvpwfer- 
Mr  refroc.ii o a  olic«oro/y\s  for  fAe  wave  directions 

aloo  0  t  .  d 


'•faction,  Coeti  ic  ».'»*•*  s,  wfrt  « e  t  (*  r  pv\.nreJl  rronn  Corvrpv 
ivja  refraction  diagrams  For  ike  Wove  f«f  edions 

rl  it  P  ■»/ 


If  appeofs  ilxfrt  ike  A/W  wove  w»H  lv*v€.  o-  co-l-pf 
Impact  ikon  *  t  L.  N  *  oJ  wavO  Since  I  hr  N  \aJ  ^wai/4 
inUAck  ikcfciorPj  i  be.  Nw  wm/e  Will  be 

runw  p  arj  c  f  <*  i  f  k f '  r  a  ff  o^e  fpf  nx  ma  4  ion  on  Se  c.4  ion  ab , 
on  J?C  y  Ike  NtJL  wove.  w*/l  be  cm  Sec+ion 


/Ae 

z>r . 
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"/  ■ 

/  <  , 


Sc  hfl-nol  *C 
Ser.!< 


Depi*is  :v^  Sfruc-lvre  Tot  : 


.LoctfsA  i.«n_  j)e fik  (’lwq')  Ptpih.(*i 

a  a  o  /<v  / 


COMPUTATION  SHEET 


COMPUTED  «V  . 


CHECKED  ■  V  . 


SHEET  NO, 


HEP*  ORWO.  NO.  . 


>.  Hz.  OF  iS_ 


IMIITI 


Jlet-ZA&.TiQAl. 


//•  7  «c“  5.E  r*  3.4  *V- .ez 

(sMUu)  L=  -  J.4  <Jzi.Mnn\  -  *9.9' 

7T  -?7V  ',t73s 

T^t/tt  c-  z  ,  spm  Vi/,  in , 


K.--  ^ , 

5  'Ho 


.^lloCo 


ft'-  Ks  K*  Mo  =  .9/tt  ^.8Z)  J.2-  2.^  ' 


«:  =  ^ 


2>-  -  2>fe 


IH.I  M6-.  -I.e  r*  7.9 
L=5./2.rx=  i'./i  ^"7.74)  - 


Kr-  .73 

J/7..T  ' 


ir--  <2 


3l«  £ 


,owt  3 


T«A/e  £-/  #  5Pa\  Vo/  izr  , 

Ks  =  T 

H  -  KsKrHc>-  I.OHS  (.13)  9.8  - 


7.5  # 


•<  /.0V5 

^  =  .o8  7«r  4.-  /to.t/ ' 


7.2' 
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COMPUTATION  SHEET 


<• 

ITEM _ £_ 


COMMUTED  »V  . 


CHECKED  EY  . 


SHEET  HO. 


hep.  orwo.  ho. 


2.  ok  i! 


sheets 


13.1  I- 

L  5,12.  7 


.  '3J_. 

2©  ■  /  7  B 


M  =  5,2  T-  5.1 


s  ,v*> 


/  78  .2.  r 


.01ZS! 


•from  “Tab  lc  C.  ~  I  f  S  PA'*  V&f,  J_LI  f 

Ks  ‘  Jfc,  -  .  V>  v<? 


H  -  /<5  /<*  W6  =  .ifeVir*.  Vt)5.Z  -  2,3' 


if  -  J»73 


2,3^  . 

L-  m.  7  ' 


2.7  1 


■4.1  He‘-  5.fc  r^6.5  Kr-.9S 
I  -  5  /2  rr  =  5./2  ^-5)z  ’  2^-3 


»Sj__ 

*»0>3 


.o<oS  m 


Table  C-l  ,  SPA1  Vt»/.  HI  , 


i/  -  K^- 


.18  // 


H-KsKa^.--  ,1811  (,BJ)  5X  - 


^4 


* 


L  *  /28.1  ' 
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COMPUTATION  SHEET 

PNOJIC  Y _ 

itim  St^kleon  Rav  „g it r _ 


COMPUTED  OV  _ SlJ—LL 


CH1CKID  MY 


•HKKT  NO.  — L  OP 

DAT!  _________  !•____ 

PILK  ___________ 

NBP.  ORWO.  NO. _ 


BRB.AH.IN0  W AVC  /Vm ALIO  IS. 

USinj  Coda  melAo..-/ 

Slope  ~  I  ISO  -  .o ot7  uic  .006  ck*rl±. 
aJ/A  ~  A/tf{ 


W/W£  Dl(?£6Tio^ 

-L/ML- _ fiLSftJ _ w 


k  A 

A l/A 

AM 

N/A 

B 

N/A 

13.1 

13.1 

c 

N/A 

N/A 

*•/.  7 

P 

//.  7 

N/A 

n/a 

E 

V7 

N/A 

n)a 

2-.k 

•7.2. 

2.H 

L0 

44».9 

3H.S 

118.7. 

•K 

.031 

.023 

.0/3 

FRot*.  GooAfWiS  ") 

F’j  .  »<•  : 

k^  pk 

2.11 

z.zo 

2. 35* 

Hr* 

5.8 

/.s'. 8 

•*.<> 

r*r  > 

Hp*  < 

kijpk  r 

(k  -  ) 

•  s 

firofcerv  CBr\ 

W  l. 

d<»»i 

V^ve 

No*i>rp#ki»M  (no) 
Bre&  k  mj  ( g) 

wave  condition 

ai  A 

si/ A 

fir 

/J/A 

s 

N/A 

fir 

AJB 

c 

N/fi 

Aj//\ 

fir 

p 

aJB 

N/A 

fJ/A 

L 

3  r 

HA 

A //A 

■  ! 


1 


3 


i 

1 
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COMPUTATION  SHEET 


PU0JICT . 
ITIM  . 


L££ _ V.  jjr.i 


>.  it.  OP  12— (MBIT* 


(MBIT  NO.  JO-  OP  Lm _ (M 

OATB  -  ,  .  «*. 

PICI - — - 


COMPUTED  IV  SJE,£L -  CHICKED  IV - fir  V.lw - 

Runup  C^t.cn/'  rj  ®?/.4 

Wife  CLtA  /t*r  I  a.  : 


K  -  «r  [-? - 

1  L'fow  +  ,r 


/Vi  =  Pju 

w 


6-  gr k  we ■*  p r  Slope. 


Rurwpi  Sec.'i  ior\  A&  Wi  ■=  /  ’£(<>**'  Nw 

/,*  A  S’  s/opA 

U-,  £fc,— *>]■  ‘e’ 

HZ  slope  ^ 

/:  3  s/o/hi  ^  ’  ^,2/ 

ftunup  I  SecA  i_on-_B_C_  2  .  *7  f  -from 

r _ ^ga _ I. 

L  Ml  *  6i)j  ' 


R--  "M 


=  6.8' 


/ !  Z  slope 

/!  3  slope. 


P  -  2, ‘I  [ - - 7  -  7?' 

L  Ml  *  / iXli  !  C'  ^J 

(Z)  -  z.3' 

(•?■>  =  M' 

re.4iQ#v  DC  W  ^  *4  ' 


/•'  2  slo^e 
/  3  slope 
RvrwAO.i  S_t 


.'  /.$*  slope. 

£'  2-H  f - ?-:#^=r- 

/-  2  1 

0.s>  J 

r  2J 

1 !  2  5  to  pe 

*  /.*» 

1 ' 3  s  tope 

ft) 

-  A  fc 

NCE  Fora  6 
22  Aug  77 


COMPUTATION  SHEET 


POOJBCT - )m 

IT1M _ £ 

COMPUTBB  By  . 


2.  op  i&_i 


•  HBBT  NO.  OP  XA-»H 

OATB _ _  ft. 

PtLB _ 

BBP.  ONWO,  NO.  - 


■SLEfl _  -  CHBCKBO  BY  - _  BBP.  OP  WO.  NO. 

CRczt  USJAhX  g£T£.  At  i  e 

C£7A  *7^  -  6>  S.Cjmo.'fio  ; 

Kr=  Hfr  --  -  .<1^)0  -  h^) 


Q\*e  Ho  4  Ac.  prrip  o  s  «  4  lo  c.a'I  /q  r>  ©P  4  Ac  arfai 

otif-f  rac-J  >op\  ■*>■>  waj«  ■Vv^niNvniin  e An^t>  f  6a  c onudeceji 


2.T  ION  AS 

«UU>A&.  S  ~  /O 


u  s 

.e 

<4- 

/*/./ 

«x  - 

m 

/:  /.S'i 

tope. 

4.8 

/ ;  z 

R  = 

6.1 

/:5 

R  - 

5.  Z 

/•S'. 

^aJ*X  W  ( 

2  .  |p\ 

r 

*/.s 

' 

££ 

rs 

T 

'7» 

3 

Si 

k  = 

/•?.  * 

I  ■  I.SlsIt 


.  2.11  >  .-Lll 

cpc  sr h zj/zht '..=..  A ;  !2l7s.2‘2  ~  +®‘  * 

MJLjjefi*  kt~  !£.  -  (si  -  \  -  iLrrr  ) 

1 7  *  i 

j  uf  s  ■.  K  -  /7.  V 
.  2  il  >  .205 

CJXij.  H.T.  JL.  .O  !±Z-12L-1  J*:° ' 

^  ^  1  f5'  "t)*'1  ’  tt) 

K  -  l(o  .<? 

•  Zll  2.  ,7 OS' 

CP  LIT  jMr  r;  (fc  *1  -  ‘f.y  .  “  +  7.>  ' 
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PROJECT  —  C  gftSS.  LACiL 


COMPUTATION  SHEET 


itim  ^TiJ  L.O*/  PAY  £  t7  L 


•  MEET  NO 
DATE  - 
PILE  — 


.2.,,  ii 


1* _ 


COMPUTED  BY  . 


JL LtL 


CHECKED  BY  . 


"If*  snWtti  NO*  . 


*t  -  '  (-2  5 

2.W 


A  5  1  ihfermr  w«^. 


CETA  &(j  \j>6*.4  ion  if  com  f  &  G.f  v/«luei 

Ftom  2-0  &0  CeM  i/f  fi«'l  )OK  Wl+A,  C.'JoAmIOP' 

fiJCVLt  ~C  y  /n  £i4v*hon  f  1#^  e  *T } ,  *w 

crcsf  Keukf  «s  A/aA  oi  voo.ue.  rwt%u^  r^r  2cro 
•fr«ni»wii!rio»\  f  oij  4  k)  ,  To  aI(cu»  a  ItS  * 

inferior  wo  t  ale  +  cr  tvupe  fAe  cre^i  heijlyf  «.x 

K  -  +  R  -  l.£ 

A$S<A»\&  B  -  io* 

f  ..?C 

J 'MvL.jJafM. 


ke. 


1 


dt  -  A3.  I  So  *A  e  ojf  £  firs#(  C-  a 

_  (A  Jrffert.  o-T 

R-  2>S  Aul-  KeioKf  *louf  LwO 

A=  /3,  /  +2.s  -l.s  --  H.l 

■j 

astjTjHTjt . l-Jl^jjmz.1,  jl* . ic*.?'  | 

i 

i 

Tk\S  Mof*  no4  fctlc#  m-to  flCcou+'Z  "fAti  w>»M+A  oHT  fAe 
cresfyV-AitK  wo\*l^  p/*j  *•  p*'  4  ;n  wa.*/e.  ir>*  )  +A*rffor^ 

*.  con^ei  wo  <  tv/e  Jie  feriv' i  ***.■/ »®n  cre«.4-  AeioAf, 

/  ■  2.  5  {$£&.  £'2,3 

_  A  *  13.1  f  2,3  -  AS'  *  (3.^  /  j 

CR&s r„.  H 


f 

A  3  5  /op«. 

R-  LI 

A  -  /3 •  1  f  /.I  '  /.S’  '  (3.S 
cRtsr  ht  - ;  .  /3*-T  -  fc.H 

{ 

7 

l 

se:cr/oA’  oe 

*<<*  H.1 

JlLJL-&kfc 

crljt ..HU.,. ,}LZLJrJ2d~  . *  .?£' 3  # 

i 

:■ 

I'hJtkf. s~. 
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bluff  recession  tofe. 
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m*?  a  s  ur  e  tnenl  £ . 
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wfRjvif emenl  oV  s»*d  ace (eiiorx  eas,-h  of 

SKt3  ecr>  B*j  Pf 

14 73  are o»  flf  sW  22  5  ©Co  ff  * 

’  Lf^(jooc>  fiz 
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accreted  depth  ^  fa  7  ff  ^  I  ^  a* d  f ) 

Then  •Tor «  t  ♦'Ais  wfMJ  uie^Js  *  rate  o-f 
of  cu»<j  oo() 

Tho.  dominant-  J<r  ect ion  of  littoral  Jr, ft  appears 
to  be  SuJ  to  A/£";  ev/i  dene*  tke.  1473  and  l*ffto 
photos. .  /Mio  77c*v  7Ae  photos,  an/  from  the.  MSU 
Shore  line  Calais  Si  f  icah  on  Slue/*/  inJir'd  €XOS  I  On  is 
£  lanific  ant-  ComSiderm*  \n>\nj  dado.  ffonn  feHsionj 

onshore  uJmds  are.  o(J*~  rcnsiJerabte.  -freau  enc  w 

So  as  7z>  "transport  a  jSf  an  if  tc  ant  amount  *f  tsand. 

Hoyjjejer,  He  linker  freeie.  period  and  ujef  Ay 
dunn»  the  remainder  of  4  he  .iCar  mu  sf  ed-jh -and. 

tr\  dldr!  ion,  a  threshold  skettr  vel  oei  h  must  be 
a\t  *  me  A  m  order  to  initiate  move  mtdnh  of  nr*ms 
ef  a.  certain  diameter^  So  that  haht  Lree^ez 
must  also  excluded  £mce  th*u  *yA  causg 

4  n  u  ima'JC  met;  t .  ZTn  add  it  ion  f  ~^mo%t  Sand  h*a\Jlnj 
bod  Saltation  Within  ZS  feet  of  the  bench  Surface 
vdou^d  tc  trapped  b^  the.  bluff  and  remain  ra 

beach.  Therefore,,  a.  sd*  n  if  i  rant  amount  of  fittoral 
mater  t*.  (  »s  /osf  aff  'the.  beach  onh  ^he(C  the. 
bluff  is  low  hk/  ujhere  most  arams  oi  OeJimen  fare, 
ver m  -fi*c  Sa*«l  or  srr*\\c(  .  To  A*  conserved  t 
vaJ€.  ^  f onsi  (4f>r  that  uJ  md  eiomon  l&Szt’C  <<»C  oeccyun  ra 

for  Ulhrn  \sJC  £rf*u  ihi  -  In.  -it  75%  of  +Ac  bluff 
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VC  r'y1 

ffot 


Ms,*o  fAe  l*(jrr  o(  4he  two  ev.  htno-frs  *f  Mfor*l 
drif-r, 


Sk7"^/£  4 i  c*  ns  pur  4"  ; 

6650  x  .0  -  5320 

A^tl  *SW  4  rare  pot  4 

6650  X  .2  -  1310  jof  7 


Xf  15  to  const  Jer  H*.f  tAe  cvAoyC  ^  . 

acphri  t.  <*•  so„l<,  o-f  sturjc—  8»j  .  A  Me  £*“‘e'"' r 

cC%fS  Am  Uc  OfPM,U.  #,.«<!•«  W« 

.«  jLrtc  A  +At  »r(A,  «  + 

Wfcr.l  l.^spstl  d*<“  aU,fca,Vu,  ««■  d„erh^, 
*  ,f~  >f  //>  c*  r.4  ,-f  f  h:  &('■ 


curves  c?  ^  «■ 
shore t wp« 

Ho  4  JUl 
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ft,  The  ffonsporf  rafe  Aerxr^A  c or*p<%(  es  fa\jor*L(j  (or 

fha(  At  ve  lo  peA  o.(  Cross  Y«ll©je  t  Loop  ^jr' 

1.  Tke  pfopo^ej  kar  tor  plan  ?sc(enJs  +0  *  9.*/  '&*( 

A ep(k  uf  Lu>6-  fronx  (ke  most  recent  SounJmaSj 

■fke.  17 J  Cont^^*  f  msiJ  G  \*jhitk  MOii^  littoral  m  afe  r  1  ti  I 
ojo W|J  y  fi  8c>of +0  /ooo'  offshore.  a4  .s/Ye  , 

Tke,  harbor  erloec/i  a6o*4  Loo  f  officer  C. .  We 
e.s4-« rvs*4e  (ho-l  Ike  proposed  hat  bar  will  black 

aluo'+.f  &OTt>  of  ■/Ae  hftoial  At  iff  *000  ik*  SUJ  —  fij  E 

/*  (ke  fitsf  (3  ueais  af-lor  harbor  Cons(  rucdion  , 

Ike.  CUArv'f  of  inatc  ir  1  a.  I  blocked  bu  (La 

harbor  wt  1 1  -'kft  f ej need  2.5  4®  So  To  i^ken 

rNA-VuifAl  bypOiSina  IS  oAfataPj  .  Cor  r  eSponAt  ( jj 

tke  r*4t^<a-f  vokrg  U  On  mtreas  tno  annoanf  of  ^ 

Ao\*Jy\  clr if  4  shoreline  »-  affected  (be.  harbor 

wjll  «*  (so  Ac  c  rrr.se  \/o  ith  4i*v*e. 

To  i*M  4  i  ao4e  harbor  lAtiurpJ  eroiiony  btack 

^OUft  &  U  4V>f  rvv  IL  f^d  #v\05  COS't'  c/TfCTl  |/C 

Ac-fion.  Tke  quantity  of  Sand  fOtjyjitlpJ 
4t>r  k\ou  tis  h  me  nf  4o  -'JoyJ  n  d  1  if  4  sko  re  h  ne.  iS 
*Lomt  ; 

£32-0  x  ,8  -  H2£(a  yd*  ,  s<*y  H30&y* 

Since  ConJ  it  IO  AS  P'4  6ro*i  Vi  lta*{.  onj  Stnrneorx 
Ba*.  afe  VCrM  Similar  J  l"k  is  estimated  fkaf  "Me 
proposed  horAbor  a. ^  -£f\Ai<»ra>\  Ses  wi  1/  be  responsible, 
for  1^  a-f  4  he  lota  I  e f  osionr*  n.  Jr  iff  >  harbor 
effects  Wi  1 1  r\o(  evfend  as  far  Jo^nAr  1  ( t  ai  *-4 
Crojj  Yiltooe  ^  *-*  c  "4  c  tke.  currat'  ur&  of  fAft  shocdi*1 
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COST  ESTIMATES 


Breakwater  Design 

The  location  and  arrangement  of  the  breakwaters  are  based  upon  the 
results  of  a  detailed  design  analysis  of  wind  and  wave  patterns  at  the 
recommended  harbor  site  at  Cross  Village  and  the  proposed  harbor  sites  for 
Good  Hart  and  Sturgeon  Bay  Point  (shown  in  Figures  1,  10,  and  15,  respec¬ 
tively).  The  breakwaters  are  designed  to  limit  wave  heights  at  the  proposed 
public  docking  area  to  1.5  feet.  A  second  analysis  was  made  of  the  recom¬ 
mended  plan  at  Cross  Village  to  obtain  an  interior  wave  height  of  0.5  foot. 
This  was  done  to  determine  if  a  harbor  would  still  be  economically  feasible 
using  that  design  criteria.  The  smaller  interior  wave  would  prevent  exces¬ 
sive  damage  to  berthed  boats  as  has  occurred  at  other  harbors  with  higher 
interior  waves. 

Typical  cross-sections  for  the  proposed  breakwaters  for  each  plan  are 
shown  on  pages  A-88  thru  A-105.  For  locations  of  cross-sections  at  Cross 
Village,  reference  Figure  1,  for  Good  Hart,  reference  Figure  10,  and  for 
Sturgeon  Bay  Point,  reference  Figure  15.  A  typical  cross-section  showing 
the  recreational  walkway  and  handrail  is  shown  on  page  A-106.  The  informa¬ 
tion  shown  on  the  cross-sections  and  the  recommended  and  proposed  harbor 
plans  was  used  in  determining  the  quantities  of  materials  required  for 
construction  of  the  breakwaters.  Tables  16  thru  19  on  pages  A-107  thru 
A-110  present  the  information  on  quantities  of  items  and  costs  involved  in 
the  construction  of  the  proposed  harbors.  The  values  are  approximate,  with 
costs  based  on  October  1980  values.  Stone  construction  materials  involved 
are  common  for  this  type  of  work. 

Maintenance 

The  maintenance  of  this  project  would  be  routine.  Periodic  repair  of 
the  breakwater  structure  and  maintenance  dredging  would  be  required.  The 
maintenance  dredging  would  be  disposed  of  in  the  general  area.  The  U.S. 
Coast  Guard  would  maintain  the  aids  to  navigation  at  an  annual  cost  of 
approximately  $1,000.  The  recreational  walkway  and  handrail  would  be 
maintained  by  the  local  sponsor  (Michigan  Department  of  Natural  Resources). 
Average  Annual  maintenance  costs  are  shown  in  Table  20,  page  A-lll. 
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TABLE  16 


ESTIMATED  CONSTRUCTION  COST 
CROSS  VILLAGE,  MICHIGAN 
(0.5  Foot  Wave) 


Item 

Unit 

1. 

BREAKWATERS 

Cover  Stone 

cyd 

Underlayer  Stone 

cyd 

Core  &  Mattress  Stone 

TOTAL 

cyd 

2. 

DREDGING  OF  CHANNELS 

AND  ANCHORAGE  INCLUDING 

LAKE  DISPOSAL 

cyd 

3. 

RECREATION  FACILITIES 

Concrete  Walkway 

L-FT 

3  1/2  Feet  High  Handrail 

TOTAL 

L-FF 

4. 

REMOVAL  OF  EXISTING 
BREAKWATER 

5. 

AIDS  TO  NAVIGATION 

ea. 

Quantity 

Unit 

Price 

Cost 

55,000 

13,000 

32,000 

$  43.50 
$  35.00 
$  27.00 

$2,392,500 

455,000 

864,000 

$3,711,500 

67,000 

$  5.00 

$  335.000 

1,670 

1,670 

$200.00 
$  35.00 

$  334,000 

58.450 

$  392,450 

$  151,600 

2 

$35,000 

$  70,000 

ESTIMATED  CONSTRUCTION  COST 


$4,660,550 


TABLE  17 


ESTIMATED  CONSTRUCTION  COST 
CROSS  VILLAGE,  MICHIGAN 
(1.5  Foot  Wave) 


Unit 


Item 

Unit 

Quantity 

Price 

Cost 

1. 

BREAKWATERS 

Cover  Stone 

cyd 

46,000 

$  43.50 

$2,001,000 

Underlayer  Stone 

cyd 

11,000 

$  35.00 

385,000 

Core  &  Mattress  Stone 

cyd 

22,000 

$  27.00 

594.000 

TOTAL 

$2,980,000 

2. 

DREDGINC  OF  CHANNELS 

AND  ANCHORAGE  INCLUDING 

LAKE  DISPOSAL 

cyd 

67,000 

$  5.00 

$  335,000 

3. 

RECREATION  FACILITIES 

Concrete  Walkway 

L-FT 

1,670 

$200.00 

$  334,000 

31/2  Feet  High  Handrail 

L-FT 

1,670 

$  35.00 

58,450 

TOTAL 

$  392,450 

4. 

REMOVAL  OF  EXISTING 
BREAKWATER 

$  151,600 

5. 

AIDS  TO  NAVIGATION 

(Lights) 

ea. 

2 

$35,000 

$  70,000 

ESTIMATED  CONSTRUCTION  COST 


$3,929,050 


TABLE  18 

ESTIMATED  CONSTRUCTION  COST 
GOOD  HART,  MICHIGAN 
(1.5  Foot  Wave) 


Unit 


Item 

Unit 

Quantity 

Price 

Cost 

1. 

BREAKWATERS 

Cover  Stone 

cyd 

27,000 

$  43.50 

$1,174,500 

Underlayer  Stone 

cyd 

6,000 

$  35.00 

210,000 

Core  &  Mattress  Stone 

cyd 

8,000 

$  27.00 

216,000 

TOTAL 

$1,600,500 

2. 

DREDGING  OF  CHANNELS 

AND  ANCHORAGE  INCLUDING 

LAKE  DISPOSAL 

cyd 

98 , 000 

$  5.00 

$  490,000 

3. 

RECREATION  FACILITIES 

Concrete  Walkway 

L-FT 

2,150 

$200.00 

$  430,000 

31/2  Feet  High  Handrail 

L-FT 

2,150 

$  35.00 

75,250 

TOTAL 

$  505,250 

4. 

AIDS  TO  NAVIGATION 

(Lights) 

ea. 

2 

$35,000 

$  70,000 

ESTIMATED  CONSTRUCTION  COST 


$2,665,750 
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TABLE  19 

ESTIMATED  CONSTRUCTION  COST 


STURGEON  BAY 

POINT 

(1.5 

Foot  Wave) 

Item 

Unit 

Quantity 

Unit 

Price 

Cost 

1. 

BREAKWATERS 

Cover  Stone 

Underlayer  Stone 

Core  &  Mattress  Stone 

cyd 

cyd 

cyd 

31,000 

9,000 

9,000 

$  43.50 
$  35.00 
$  27.00 

$1 

,348,500 

315,000 

243,000 

TOTAL 

$1 

,906,500 

2. 

DREDGING  OF  CHANNELS 

AND  ANCHORAGE  INCLUDING 

LAKE  DISPOSAL 

cyd 

67,000 

$  5.00 

$ 

335,000 

3. 

RECREATION  FACILITIES 

Concrete  Walkway 

31/2  Feet  High  Handrail 

L-FT 

L-FT 

2,080 

2,080 

$200. CO 
$  35.00 

$ 

416,000 

72,800 

TOTAL 

$ 

488,800 

4. 

AIDS  TO  NAVIGATION 

(Lights) 

ea. 

2 

$35,000 

$_ 

70,000 

ESTIMATED  CONSTRUCTION  COST 


$2,800,300 


General  Navigation 

Recreation 

Aids  to  Navigation 

TOTAL 


TABLE  20 

AVERAGE  ANNUAL  MAINTENANCE  COSTS 


Crc  '8  Village  Good  Hart 
Micnlgan _  Michigan 


Sturgeon  Bay 
Point 


$33,405 

1,700 

1,000 

$36,105 


$27,425 

2,200 

1,000 

$30,625 


$35,705 

2,100 

1,000 

$38,805 
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APPENDIX  B 
ECONOMIC  STUDIES 


ECONOMICS  OF  ALTERNATIVE  PLANS 


The  purpose  of  this  section  is  to  analyze  the  various  economic  aspects 
of  each  alternative  plan  insofar  as  it.  is  possible  to  quantify  those 
aspects  in  monetary  terms.  Benefits  and  costs  are  displayed  to  describe 
the  overall  economic  impact  of  a  harbor  for  light-draft  vessels  at  each  of 
the  three  alternative  sites;  Cross  Village,  Good  Hart,  and  Sturgeon  Bay 
Point.  Four  plans  for  a  light-draft  harbor  were  developed,  two  at  Cross 
Village  and  one  each  at  Good  Hart  and  Sturgeon  Bay  Point  as  described 
below: 


Alternative  1A: 


Alternative  1: 


Alternative  2: 


Alternative  3: 


Cross  Village,  Michigan  -  designed  for  an  interior 
wave  height  at  the  recreational  boat  docks  of 
0. 5  feet. 

Cross  Village,  Michigan  -  designed  for  an 
interior  wave  height  at  the  recreational  boat 
docks  of  1.5  feet. 

Good  Hart,  Michigan  -  designed  for  an  interior 
wave  height  at  the  recreational  boat  docks  of 
1.5  feet. 

Sturgeon  Bay  Point,  Michigan  -  designed  for  an 
interior  wave  height  at  the  recreational  boat  docks 
of  1.5  feet. 


Alternatives  1  thru  3  were  evaluated  based  on  the  1.5  feet  wave  height  for 
the  purpose  of  making  an  economic  comparison  of  the  three  sites.  The  1.5 
feet  wave  height  was  used  to  keep  the  construction  costs  of  the  harbor  to 
a  minimum.  Concern  was  raised  that  an  interior  wave  height  of  1.5  feet 
may  cause  an  unacceptable  amount  of  damage  to  boats  at  the  docks. 

Therefore  a  second  analysis  (Alternative  1A)  was  made  of  the  Cross  Village 
site  (the  recommended  plan)  with  a  design  for  an  interior  wave  height  of 
0.5  foot  to  provide  a  comparison  of  the  costs  of  the  two  plans. 
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METHODOLOGY 


Benefits  and  costs  accruing  over  the  50-year  life  of  a  project  are 
evaluated  such  that  equivalent  average  annual  costs  can  be  compared  to 
equivalent  average  annual  benefits.  The  comparison  is  accomplished  by 
identifying  currently  established  costs  (including  amortization  and 
maintenance  costs);  and  applying  the  authorized  interest  rate  of 
3-1/4  percent  (the  interest  rate  applicable  to  this  project). 

The  comparison  of  equivalent  average  annual  costs  and  benefits  is  the 
primary  means  by  which  economic  justification  of  the  project  is  possible. 
Such  a  comparison  allows  for  identification  of  those  proposed  projects 
whose  average  annual  benefits  exceed  or  equal  the  annual  costs  of  the 
project.  This  is  the  preferable  situation  if  there  is  to  be  a  Federal 
contribution  toward  the  project. 

The  choice  of  50  years  as  the  project  life  (and  therefore  the  economic 
life)  is  based  on  a  number  of  factors.  Economic  and  physical  constraints 
such  as  physical  depreciation  of  adjacent  shore  structures,  shoaling, 
obsolescence,  changing  requirements  for  project  services,  and  inaccuracies 
of  overly  lengthy  projections  are  considered  in  this  choice. 

Benefits  and  costs  are  evaluated  in  accordance  with  standard  Corps  of 
Engineers  practices.  Guidelines  presented  in  EM  1120-2-113  "Benefit 
Evaluation  for  Small  Boat  Harbors"  establish  the  means  by  which  pertinent 
benefits  can  be  quantified.  Recreational  boating  benefits  are  evaluated 
as  the  gain  in  annual  return  received  by  recreational  boaters  if  the 
harbor  is  improved;  annual  return  represents  "the  net  return  on  depreciated 
investment  in  boats  as  received  by  owners  of  ' for-hire*  vessels,  after  all 
expenses  have  been  paid."  Once  this  is  established,  it  is  possible  to 
estimate  the  difference  between  returns  to  the  existing  recreational  fleet 
with  the  existing  facilities  and  returns  to  this  same  fleet  in  the  event 
of  harbor  improvements.  The  increase  in  net  return  is  a  part  of  the 
navigation  benefit. 


It  is  also  possible  that  harbor  improvements  may  promote  an  increase 
in  the  number  of  recreational  boats  using  the  harbor.  In  this  case,  the 
full  value  of  the  ascribed  annual  return  to  owners  of  these  vessels  is 
used  in  the  compilation  of  navigation  benefits.  It  should  be  noted  that 
straight  line  depreciation  is  used  to  estimate  the  average  depreciated 
value  by  boat  classes  over  the  service  life  of  the  boats.  Average 
depreciated  value  for  a  given  class  of  boats  in  this  analysis  is  con¬ 
sidered  to  be  one-half  of  the  average  market  value  of  boats  in  that  same 
class,  taking  into  account  the  mix  of  old  and  new  boats  in  the  fleet  at 
any  given  time.  The  approximate  range  of  annual  return  to  recreational 
boating  using  the  "for-hire"  analogy  has  been  estimated  in  a  study  of 
recreational  boating  in  the  United  States.  The  ranges  are  10  to  15 
percent  for  outboards;  8  to  12  percent  for  inboards;  6  to  9  percent  for 
cruisers;  and  8  to  12  percent  for  sailboats. 

Additional  benefits  considered  are  commercial  fishing  benefits, 
benefits  to  the  Beaver  Island  Ferry,  benefits  resulting  from  a  harbor  of 
refuge,  and  sport  fishing  benefits.  Harbor  of  refuge  benefits  accrue  in 
those  instances  when  the  proposed  development  provides  additional  safety 
and  refuge.  Recreational  sport  fishing  benefits  represent  the  value  of 
additional  angler-days  enjoyed  by  fishermen  because  of  the  proposed 
harbor  improvements.  Finally,  commercial  fishing  and  Beaver  Island  Ferry 
benefits  are  evaluated  as  those  cost  savings  associated  with  moving 
existing  operations  to  the  Cross  Village  vicinity. 

COSTS 

First  Costs 

The  estimated  components  of  first  costs  for  the  considered  improve¬ 
ments  are  shown  in  Tables  1  thru  4.  Costs  are  allocated  to  either  naviga 
tion  facilities,  or  recreation  facilities.  Costs  are  based  on  October 
19G0  price  levels  and  include  allowances  for  engineering  and  design,  and 
supervision  and  administration.  An  appropriate  allowance  has  been  made 
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TABLE  1 

ESTIMATED  FIRST  COSTS 


ALTERNATIVE  1A 

CROSS  VILLAGE,  MICHIGAN  (.5') 


Item 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

Breakwaters 

$3,711,500 

— 

$3,711,500 

Dredging  of  Channels 
&  Anchorage 

335,000 

— 

335,000 

Removal  of  Existing  Stone/ 

Timber  Piles 

151,600 

— 

151,600 

Walkway 

Est.  Construction  Cost 

— 

392,450 

392,450 

$4,198,100 

$392,450 

$4,590,550 

Contingency  (15%) 

629,700 

58 , 900 

688,600 

Subtotal 

$4,827,800 

$451,350 

$5,279,150 

Engineering  &  Design 

430,000 

40,000 

470,000 

Supervision  &  Administration 

352,100 

32,700 

384,800 

Gross  Construction  Cost 

$5,609,900 

$524,050 

$6,133,950 

Less  Local  Contribution 

$2,131,800 

$262,025 

$2,393,820 

Net  Federal  First  Cost 

$3,478,100 

$262,025 

$3,740,125 

Aids  to  Navigation 

TOTAL  FEDERAL  FIRST  COSTS 

70,000 

— 

70,000 

$3,548,100 

$262,025 

$3,810,125 

TOTAL  NON-FEDERAL  FIRST  COSTS 

$2,131,800 

$262,025 

$2,393,825 

TOTAL  FEDERAL  &  NON-FEDERAL 
FIRST  COSTS 

$5,679,900 

$524,050 

$6,203,950 
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TABLE  2 

ESTIMATED  FIRST  COSTS 


ALTERNATIVE  1 

CROSS  VILLAGE,  MICHIGAN  (1.5') 


Item 

Navigation 

Facilities 

Recreation 

Facilities 

Breakwaters 

$2,980,000 

— 

Dredging  of  Channels 
&  Anchorage 

335,000 

— 

Monitoring  Plan  -  Initial  Survey 

62,000 

— — 

Removal  of  Existing  Stone/ 

Timber  Piles 

151,600 

— 

Walkway 

— 

392,450 

$3,528,600 

$392,450 

Est.  Construction  Cost 

Contingency  (15%) 

529,300 

58,850 

Subtotal 

$4,057,900 

$451,300 

Engineering  &  Design 

423,000 

47,000 

Supervision  &  Administration 

311,700 

34 , 600 

Gross  Construction  Cost 

$4,792,600 

$532,900 

Less  Local  Contribution 

$1,821,200 

$266,450 

Net  Federal  Construction  Cost 

$2,971,400 

$266,450 

Aids  to  Navigation 

70,000 

— 

$3,041,400 

$266,450 

TOTAL  FEDERAL  FIRST  COSTS 

TOTAL  NON-FEDERAL  FIRST  COSTS 

$1,821,200 

$266,450 

TOTAL  FEDERAL  &  NON-FEDERAL 
FIRST  COSTS 

$4,862,600 

$532,900 

Total 

$2,980,000 

335,000 

62,000 

151,600 

392,450 

$3,921,050 

588,150 

$4,509,200 

470,000 

346,300 

$5,325,500 

$2,087,650 

$3,237,850 

70,000 

$3,307,850 

$2,087,650 

$5,395,500 


TABLE  3 

ESTIMATED  FIRST  COSTS 
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ALTERNATIVE  2 

GOOD  HART,  MICHIGAN  (1.5') 


Item 

Breakwaters 

Dredging  of  Channels 
&  Anchorage 

Walkway 

Est.  Construction  Cost 
Contingency  (15%) 

Subtotal 

Engineering  &  Design 
Supervision  &  Administration 
Gross  Construction  Cost 

Less  Local  Contribution 

Net  Federal  Construction  Cost 

Aids  to  Navigation 

TCTAL  FEDERAL  FIRST  COSTS 


TOTAL  N0N-FEDERA1  FIRST  COSTS 


Navigation 

Recreation 

Facilities 

Facilities 

Total 

$1,600,500 

— 

$1,600,500 

490,000 

— 

490,000 

~  — — 

$505,250 

505,250 

$2,090,500 

$505,250 

$2,595,750 

313,600 

75,800 

389,400 

$2,404,100 

$581,050 

$2,985,150 

378,300 

91,700 

470,000 

217,400 

52,700 

270,100 

$2,999,800 

$725,450 

$3,725,250 

$1,139,900 

$362,725 

$1,502,625 

$1,859,900 

$362,725 

$2,222,625 

70,000 

— 

70.000 

$1,929,900 

$362,725 

$2,292,625 

$1,139, 900 

$362,725 

$1,502,625 

TOTAL  FEDERAL  &  NON-FEDERAL 
FIRST  COSTS 


$3,069,800  $725,450  $3,795,250 
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TABLE  4 

ESTIMATED  FIRST  COSTS 


ALTERNATIVE  3 


t 

STURGEON  BAY 

Item 

POINT,  MICHIGAN 

Navigation 

Facilities 

_  (1 • 5 1 ) 

Recreation 

Facilities 

Total 

Breakwaters 

$1,906, 500 

— 

$1,906,500 

1 

Dredging  of  Channels 
&  Anchorage 

335,000 

— 

335,000 

Walkway 

Est.  Construction  Cost 

— 

488,800 

488,800 

$2,241,500 

$488,800 

$2,730,300 

Contingency  (15%) 

Subtotal 

336,200 

73,300 

409,500 

$2,577,700 

$562,100 

$3,139,800 

Engineering  6.  Design 

385,900 

84 , 100 

470,000 

Supervision  &  Administration 

228,100 

49,700 

277,800 

Gross  Construction  Cost 

$3,191,700 

$695,900 

$3,887,600 

Lt 3S  Local  Contribution 

$1,212,800 

$347,950 

$1,560,750 

Net  Federal  Construction  Cost 

$1,978,900 

$347,950 

$2,326,850 

Aids  to  Navigation 

TOTAL  FEDERAL  FIRST  COSTS 

70,000 

— 

70,000 

$2 , 048, 900 

$347,950 

$2,396,850 

TOTAL  NON-FEDERAL  FIRST  COSTS 

$1,212,800 

$347,950 

$1,560,750 

to 

TOTAL  FEDERAL  &  NON-FEDERAL 

FIRST  COSTS 

$3,261,700 

$695,900 

$3,957,600 

in  the  estimated  costs  for  contingencies.  After  selection  of  Alternative 
1  -  Cross  Village,  Michigan  (1.5  feet  interior  wave  height)  as  the 
recommended  plan,  costs  of  the  initial  survey  for  the  shoreline  monitor¬ 
ing  plan  were  included  in  the  total  first  costs.  As  selection  of  Alter¬ 


native  1  was  based  primarily  on  non-economic  data  anc  the  fact  that  the 
cost  would  be  the  same  for  all  alternatives,  these  costs  are  not  shown 


for  Alternatives  1A,  2,  and  3.  The  derivation  of  the  ccsts  for  the 
monitoring  plan  is  shown  in  Table  5. 


j 


TABLE  5 

DERIVATION  OF  FIRST  COSTS 
SHORELINE  MONITORING  PROGRAM 


it 

I 


\ 

F 

i 

f 

t 

e 

\ 

i 

f 


j, 

i 


Item 

Initial  Survey 

Periodic  Surveys 

Perform  Survey  &  Obtain  Sediment  Samples 

$35,000 

$20,000 

Sieve  Analysis 

2,500 

2,500 

Contaminant  Analysis 

2,500 

2,500 

Aerial  Photography 

2,000 

2,000 

Topographic  Mapping 

10,000 

10,000 

Analysis  &  Reporting  of  Data 

10,000 

10,000 

$62,000 

$47,000 

Initial  Survey  is  performed  prior  to  harbor  construction  and  is  included 
as  part  of  the  project  first  costs. 

Periodic  Surveys  are  performed  prior  to  maintenance  dredging  (approxi¬ 
mately  every  three  years  over  a  twelve  year  period)  and  their  costs 
are  annualized  over  the  life  of  the  project. 


Average  anmial  charges  are  displayed  in  Tables  6  thru  9.  Charges 
include  interest  and  amortization  on  investment  costs,  and  maintenance 
costs.  The  first  costs  and  total  investment  costs  are  equal  as  no 
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TABLE  6 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 
CROSS  VILLAGE,  MI  -  ALTERNATIVE  1A  (0.5*) 


Investment  Charges 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

Federal  First  Costs 

$3,548,100 

$262,025 

$3,810,125 

Non-Federal  First  Costs 

2,131,800 

262,025 

2.393,825 

Total  First  Costs 

$5,679,900 

$524,050 

$6,203,950 

ANNUAL  CHARGES 

Federal 

Interest  3-1/4% 

$115,315 

$8,515 

$123,830 

Amortization  (.008230)— ^ 

29,200 

2,160 

31,360 

Maintenance 

Corps  of  Engineers 

33,405 

0 

33,405 

Coast  Guard  (Aids  to  Nav.) 

1,000 

0 

1,000 

Total 

$178,920 

$10,675 

$189,595 

Non-Federal 

Interest  3-1/4% 

$69,285 

$  8,515 

$77,800 

Amortization  (.008230)—^ 

17,545 

2,160 

19,705 

Maintenance 

0 

1,700 

1,700 

Total 

$86,830 

$12,375 

$99,205 

TOTAL  ANNUAL  CHARGES 

$265,750 

$23,050 

$288,800 

—^Amortization  factor  based  on  a 

50-year  project 

life  at  3- 

1/4%  interest 

rate. 
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TABLE  7 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 
CROSS  VILLAGE,  MI  -  ALTERNATIVE  1  (1.5* ) 


Investment  Costs 

Navigation 

Facilities 

Recreation 

Facilities 

Total 

Federal  First  Costs 

$3,041,400 

$266,450 

$3,307,850 

Non-Federal  First  Costs 

1,821,200 

266,450 

2,087,650 

Total  First  Costs 

$4,862,600 

$532,900 

$5,395,500 

ANNUAL  CHARGES 

Federal 

Interest  3-1/4% 

$  98,800 

$  8,700 

$107,500 

Amortization  (.008230)— ^ 

25,000 

2,200 

27,200 

Monitoring  Plan 

7,000 

7,000 

Maintenance 

Corps  of  Engineers 

33,405 

0 

33,405 

Coast  Guard  (Aids  to  Nav.) 

1,000 

0 

1,000 

Total 

$165,205 

$10,900 

$176,105 

Non-Federal 

Interest  3-1/4% 

$  59,200 

$  8,700 

$  67,900 

Amortization  (.008230)—^ 

15,000 

2,200 

17,200 

Maintenance 

0 

1,700 

1,700 

Total 

$  74,200 

$12,600 

$  86,800 

TOTAL  ANNUAL  CHARGES 

$239,405 

$23,500 

$262,905 

—Amortization  factor  based  on  a  50-year  project  life  at  3-1/4%  Interest 
rate. 
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TABLE  8 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 


GOOD  HART, 

MI  -  ALTERNATIVE 

2  (1.5') 

Navigation 

Recreation 

Investment  Costs 

Facilities 

Facilities 

Total 

Federal  First  Costs 

$1,929,900 

$362,725 

$2,292,625 

Non-Federal  First  Cost 

1,139,900 

362,725 

1,502,625 

Total  First  Costs 

$3,069,800 

$725,450 

$3,795,250 

ANNUAL  CHARGES 

Federal 

Interest  3-1/4% 

$  62,720 

$11,790 

$  74,510 

Amortization  (.008230)— ^ 

15,885 

2,985 

18,870 

Maintenance 

Corps  of  Engineers 

27,423 

0 

27,425 

Coast  Guard  (Aids  to  Nav.) 

1,000 

0 

1,000 

Total 

$107,030 

$14,775 

$121,805 

Non-Federal 

Interest  3-1/4% 

$37,045 

$11,790 

$48,835 

Amortization  (.008230)— ^ 

9,380 

2,985 

12,365 

Maintenance 

0 

2,200 

2,200 

Total 

$46,425 

$16,975 

$63,400 

TOTAL  ANNUAL  CHARGES 

$153,455 

$31,750 

$185,205 

—  Amortization  factor  based  on  a  50-year  project  life  at  3-1/4%  interest 
rate. 
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TABLE  9 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 

STURGEON  BAY  POINT*  MI  -  ALTERNATIVE  3  (1.5 

1) 

Navigation 

Recreation 

Investment  Charges 

Facilities 

Facilities 

Total 

Federal  First  Costs 

$2,048,900 

$347,950 

$2,396,850 

Non-Federal  First  Costs 

1,212,800 

347,950 

1,560,750 

Total  First  Costs 

$3,261,700 

$695,900 

$3,957,600 

ANNUAL  CHARGES 

Federal 

Interest  3-1/4% 

$  66,590 

$11,310 

$  77,900 

Amortization  (.008230)— ^ 

16,860 

2,865 

19,725 

Maintenance 

Corps  of  Engineers 

35,705 

0 

35,705 

Coast  Guard  (Aids  to  Nav.) 

1,000 

0 

1,000 

Total 

$120,155 

$14,175 

$134,330 

Non-Federal 

Interest  3-1/4% 

$39,415 

$11,310 

$50,725 

Amortization  (.008230)— ^ 

9,980 

2,865 

12,845 

Maintenance 

0 

2,100 

2,100 

Total 

$49,395 

$16,275 

$65,670 

TOTAL  ANNUAL  CHARGES 

$169,550 

$30,450 

$200,000 

—^Amortization  factor  based  on  a 

50-year  project 

life  at  3- 

1/4%  interest 

rate. 
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interest  is  charged  during  the  construction  phase  due  to  that  period  being 
less  than  two  years.  Federal  annual  maintenance  will  entail  dredging, 
maintenance  to  breakwaters,  and  maintenance  to  navigation  aids.  Non- 
Federal  maintenance  will  be  periodic  repairs  to  walkways  and  handrails  on 
the  breakwaters.  The  Federal  and  non-Federal  cost  sharing  distribution  is 
based  on  the  previously  authorized  formula  of  62  percent  Federal  and  38 
percent  non-Federal  for  navigation  facilities.  Recreation  facilities  are 
based  on  a  cost  sharing  policy  of  50  percent  Federal  and  50  percent  non- 
Federal  (see  Tables  1  thru  4).  Again,  charges  for  the  shoreline  monitoring 
program  are  shown  only  for  Alternative  1.  Derivation  of  the  annual  charges 
for  the  shoreline  monitoring  plan  is  shown  in  Table  10. 


TABLE  10 
DERIVATION  OF 

ESTIMATED  AVERAGE  ANNUAL  CHARGES 
SHORELINE  MON I TORT NO  PROGRAM 


Year  of 
Survey 

Estimated  Cost 
(Present  Worth) 

Year  3 

$47,000 

X 

Year  6 

47,000 

X 

Year  9 

47,000 

X 

Year  12 

47,000 

X 

Present  Worth 

Factor 

Value 

.908510 

$42,700 

.825391 

38,800 

.749876 

35,240 

.681270 

32,019 

Sub-Total 

$148,759 

15%  Contingency 

22,300 

xotal 

$171,059 

Over  a  project  life  of  50  years  with  an  interest  rate  of  3-1/4%,  annual 
charges  are  equal  to  $7,000.  ? 
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BENEFITS 


The  recommended  construction  of  a  harbor  at  Cross  Village,  Michigan, 
would  benefit  recreational  boaters  in  the  region  by  providing  dockage  area 
to  meet  the  present  and  future  demand  for  permanent  and  transient  boat 
slips. 

Benefits  will  also  accrue  to  the  Beaver  Island  Ferry  as  the  Cross 
Village  area  is  a  safer,  shorter  route  to  St.  James  Harbor  on  Beaver 
Island.  Another  category  of  benefits  will  be  recreational  and  commercial 
fishing.  Recreational  fishing  is  determined  by  the  length  of  useable 
breakwater,  and  commercia1  fishing  benefits  resulting  from  the  closer 
location  of  the  harbor  to  local  markets  and  reduction  in  operating  costs. 

Finally,  the  recommended  harbor  would  benefit  both  recreational  and 
commercial  navigation  along  the  northeastern  shore  of  Lake  Michigan  where 
activities  are  presently  limited  by  the  lack  of  a  safe  mainland  refuge 
along  the  61  mile  reach  of  shoreline  between  Harbor  Springs  and  Mackinaw 
City.  A  harbor  at  St.  James  is  available  on  Beaver  Island  which  is  located 
approximately  24  miles  west  of  Cross  Village  in  Lake  Michigan. 

PROSPECTIVE  RECREATIONAL  BOAT  TRAFFIC 

Estimates  of  prospective  recreational  boat  traffic  are  based  pri¬ 
marily  on  the  amount  of  traffic  occurring  at  eight  nearby  municipal  rec¬ 
reational  boat  harbors.  These  harbors  include  Boyne  City,  Charlevoix, 
Harbor  Springs,  Mackinaw  City,  Mackinac  Island,  Petoskey,  St.  Ignace,  and 
St.  James.  The  1979  boating  statistics  compiled  by  the  Michigan  Depart¬ 
ment  of  Natural  Resources  (MDNR)  indicate  that  during  July  only  Harbor 
Springs  and  Mackinaw  City  are  operating  below  their  present  available 
capacity,  97.3  percent  and  83.0  percent,  respectively.  The  remaining  six 
harbors  had  more  boats  in  the  harbor  area  than  there  were  slips  available. 
This  involves  broadside  mooring  and,  when  possible,  double  occupancy  of 
ships.  They  range  from  101.9  percent  at  Petoskey  to  175.9  percent  at 
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Boyne  City.  These  statistics  only  represent  MDNR  operated  marinas  and  do 
not  account  for  the  activity  occurring  at  other  public  and  private  marines 
in  each  harbor. 

The  Michigan  Department  of  Natural  Resources  (MDNR),  Waterways 
Division,  has  indicated  their  intent  to  provide  facilities  for  boats  of 
various  sizes  upon  completion  of  the  Federal  project.  Their  plan  is  to 
provide  104  boat  slips,  which  will  be  available  for  both  seasonal  and 
transient  craft.  The  104  slips  were  based  on  results  of  the  final  analysis 
of  a  1977  MDNR  mail  survey  of  registered  boaters  in  Michigan.  This 
analysis  identified  a  demand  in  District  10  (10  counties  in  Michigan's 
northwestern  lower  peninsula)  for  518  additional  boat  slips  by  1989.  The 
extent  of  the  boating  demand  was  also  verified  by  a  1980  telephone  survey 
of  51  public  and  private  marinas  in  nine  counties.  This  survey  indicated  an 
existing  demand  for  approximately  700  additional  seasonal  berths  (this 
number  is  considered  somewhat  of  an  overestimate  as  boaters  could  be  on 
more  than  one  waiting  list).  Benefits  have  been  based  on  an  allocation  of 
59  transient  slips  and  45  seasonal  slips,  determined  from  present  alloca¬ 
tion  at  the  previously  mentioned  eight  municipal  harbors. 

RECREATIONAL  NAVIGATION  BENEFITS 

Light-draft  navigation  benefits,  as  described  earlier,  are  evaluated 
as  the  gain  in  annual  return  which  owners  of  pleasure  craft  would  receive 
as  a  result  of  the  considered  improvement,  and  if  their  boats  were  used  as 
"for-hire"  vessels.  Within  the  ranges  discussed  earlier,  the  annual  rate 
of  return  assigned  to  a  particular  type  of  boat  depends  on  such  factors  as 
length  of  season,  concentration  of  population,  availability  and  cost  of 
ether  types  of  outdoor  recreation,  cost  of  access  to  other  small  boat 
harbors,  and  income  range  of  the  using  public.  For  conditions  prevailing 
on  Lake  Michigan  in  the  Cross  Village  area,  it  is  estimated  that  reason¬ 
able  annual  rates  of  return  are  8  percent  for  inboards;  12  percent  for  the 
mix  of  outboards/ inboards/ inboard-outdrives ;  10  percent  for  sailboats;  and 
8  percent  for  auxiliary  sailboats. 


Following  completion  of  the  project,  it  is  assumed  that  recreational 
boaters  will  receive  a  100  percent  future  return  on  their  depreciated 
investment.  Benefits  for  locally  based  craft  greater  than  20  feet  in 
length  are  reduced  by  an  appropriate  percentage  (12-25  percent)  which 
corresponds  to  the  estimated  number  of  days  per  season  spent  away  from 
Cross  Village  on  cruise  (e.g.  120  day  boating  season  x  .25  =  30  days  on 
cruise),  boats  on  cruise  are  able  to  take  advantage  of  improvements  at 
other  harbors,  therefore  this  value  is  not  included  in  the  analysis  (see 
Table  11). 

The  calculations  of  recreational  navigation  benefits  are  shown  in 
Tables  11  thru  13.  The  number  of  locally  based  power  and  sail  boats  was 

estimated  from  corresponding  197Q  boat  populations  at  t  eight  municipal 

be  .  ors.  The  craft  projected  to  use  the  proposed  harbor  are  expected 
tc  milar  characteristics  to  those  existing  area  boats.  For  example, 

the  r””-.Ler  of  power  boats,  estimated  to  be  20-29  f  c  in  length,  was  based 
on  the  24.7  percent  occupancy  of  slips  at  the  eight  municipal  harbors  by 
2G'-29'  power  i oats.  Approximately  sixty  percent  of  the  boats  in  the 
harbor  greater  than  20  feet  in  length  are  expected  to  be  transient  craft. 

(Ic  is  assumed  that  the  majority  of  boats  less  than  20  feet  in  length  do 

not  have  adequate  sleeping  or  sanitary  facilities  necessary  for  extended 
overnight  travel.)  The  remaining  40  percent  of  the  boats  over  20  feet  in 
length  are  designated  as  locally  based  craft.  The  total  number  of  boats 
less  than  20  feet  is  seven,  thus  59  boats  are  transient  and  45  are  locally 
based.  The  approximate  sixty -forty  allocation  of  the  transient  and 
seasonals  was  based  on  present  slip  designation  at  the  eight  municipal 
harbors.  In  1979  an  estimated  68  percent  of  their  total  slips  were 
reserved  for  transient  boaters,  with  32  percent  rented  on  a  seasonal 
basis.  The  transient  percentage  was  adjusted  downward  for  Cross  Village 
as  it  is  assumed  that  transient  boaters  would  be  able  to  occupy  those 
slips  vacated  by  seasonal  boaters  when  on  cruise.  Based  on  a  1980  State 
inventory  of  marinas  within  a  75  mile  cruising  radius  of  Cross  Village, 
which  encompassed  nine  Michigan  counties,  there  are  26  beat  harbors  with 
1,087  permanent  boat  slips  and  31  launch  ramps  that  accommodated  6,304 
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TABLE  12 

RECREATIONAL  CRAFT  BENEFITS  —  TRANSIENT* 


2/  EM  1120-2-113  "Benefit  Evalua> 


7Y77'V  n  w  vnjr?7  ^  VJ  ’  7 


launchings  in  1979.  This  existing  area  fleet  is  estimated  to  provide  a 
sufficient  demand  for  Cross  Village's  planned  boat  slips  and  launch  ramp. 

The  transient  craft  benefits  for  Cross  Village  were  evaluated  by 
taking  a  weighted  average  of  the  occupancy  rates  at  the  eight  municipal 
harbors  and  applying  it  to  the  59  transient  slips  plus  eight  seasonal 
slips.  The  eight  seasonal  slips  are  those  expected  to  be  vacant  when 
seasonal  craft  are  on  cruise  which  is  an  estimated  12-25  percent  of  the 
120  day  boating  season.  For  example:  10  locally  based  20' -29'  powerboats 
are  on  cruise  12  percent  of  the  120  day  season  (10  x  15  days  =  250  days 
that  a  slip  would  be  vacant).  This  is  then  divided  by  the  120  day  season 
to  equate  it  to  an  equivalent  slip  (250/120  =  2  equivalent  slips).  This 
procedure  was  followed  for  all  locally  based  craft  thus  allowing  an 
additional  eight  slips  for  transient  boaters  to  occupy.  Data  was  taken 
from  the  1979  Michigan  Department  of  Natural  Resources  daily  log  sheets 
for  the  eight  municipal  harbors  and  was  weighted  according  to  harbor  3ize. 
Thus,  the  weighted  occupancy  rate  for  July  was  109  percent  and  the  rate 
for  August  was  98  percent.  Data  was  not  available  for  June  or  September. 
Accordingly,  the  transient,  craft  benefit  is  valued  at  $125,320  (see 
Table  12). 


A  benefit  was  also  estimated  for  those  launched  craft  expected  to 
use  the  planned  launch  ramp.  These  boats  are  also  evaluated  as  being 
equivalent  to  locally  based  craft,  in  this  case  it  was  two.  The  number 
was  determined  from  the  actual  1979  launched  craft  at  three  of  the  eight 
previously  discussed  municipal  boat  harbors  (the  five  not  included  were 
unable  to  provide  data  regarding  the  number  of  launches  that  occurred) . 
There  were  733  launches  which  was  an  average  of  261  launches  per  harbor. 
This  average  was  then  divided  by  the  total  boating  season  to  give  us 
equivalent  locally  based  craft  (261  launches/ 120  season  ■  2.2  equivalent 
locally  based  craft).  The  benefit  for  trailer  drawn  craft  was  determined 
to  be  $1,630  (see  Table  13). 


t 
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HARBOR  OF  REFUGE  BENEFITS 


Coast  Guard  data  from  1970  through  1979  indicated  that  eleven 
boating  accidents  occurred  in  Lake  Michigan  waters  off  Emmet  County. 

These  included  water  skiing  accidents,  collisions,  and  swamping  or 
sinking  due  to  rough  water.  This  data  cannot  be  considered  a  complete 
enumeration  of  area  boating  accidents  as  many  boaters  do  not  request 
Coast  Guard  assistance  and  would  not  be  recorded  in  the  tally.  Partici¬ 
pants  at  the  public  meetings  have  indicated  that  the  stretch  of  water 
from  Harbor  Springs  to  Mackinaw  City  is  one  of  the  most  hazardous  on  the 
Great  Lakes.  They  cite  many  incidents  involving  boaters  (both  recrea¬ 
tional  and  commercial)  caught  in  storms  near  Cross  Village.  It  is  their 
opinion  that  a  harbor  of  refuge  in  the  Cross  Village  area  would  allow 
boaters  the  opportunity  to  operate  with  a  greater  degree  of  safety  along 
the  northeastern  shore  of  Lake  Michigan. 

The  harbor  of  refuge  benefit  was  determined  from  the  probability 
that  a  previously  identified  number  of  severe  weather  days  will  occur  on 
a  given  number  of  peak  boating  days.  These  peak  days  have  been  identified 
for  each  month  of  the  five  month  boating  season.  A  severe  weather  day  is 
identified  as  a  day  when  waves  wculd  be  five  feet  or  higher,  and  winds 
would  be  22  knots  or  greater.  The  actual  small  craft  warning,  as  issued 
by  the  National  Weather  Service,  is  for  waves  of  four  feet  or  more  and 
winds  greater  than  or  equal  to  18  knots.  Because  historical  data  was  not 
available  for  those  parameters,  available  data  for  5-foot  waves  and  22 
knot  winds  was  used.  This  fact  alone  will  undercount  the  number  of  days 
in  a  given  month  when  a  small  craft  warning  could  be  issued.  The 
historical  data  is  for  the  northeastern  shore  of  Lake  Michigan  between 
1960  and  1973  (Summary  of  Synoptic  Meteorological  Observations  for  Great 
Lakes  Areas,  Volume  3,  Lake  Michigan,  January  1975).  The  number  of 
severe  weather  days  for  May  is  approximately  25.7  percent  of  the  total 
days,  or  8  days.  The  number  of  days  for  June,  July,  August,  and  September 
have  been  estimated  as  6  days,  6  days,  9  days,  and  12  days,  respectively, 
for  a  total  of  41  days  out  of  153  total  da  ■.  This  average  was  compared 
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to  actual  1980  data  which  was  50  days  from  May  thru  September  on  which 
small  craft  warning  were  issued. 

The  number  of  peak  days  was  set  for  each  month;  they  were  generally 
weekends  and  holidays.  For  example,  May  had  one  holiday  and  one  weekend 
that  were  estimated  to  have  peak  useage,  June  was  estimated  at  four 
weekends  and  one  day  each  week,  July  was  similar  to  June  but  had  an 
additional  four  weekdays  and  one  holiday,  August  had  the  same  number  as 
July  minus  the  holiday,  and  finally,  September  had  five  peak  days  composed 
of  two  weekends  and  one  holiday.  The  total  peak  days  for  the  boating 
season  are  53,  with  100  non-peak  days  (May  1  thru  September  30) . 

Boat  damage  was  estimated  from  the  actual  damage  that  occurred  to 
craft  moored  at  Port  Washington,  Wisconsin,  during  a  1970  storm  (Lake 
Michigan  Regional  Boating  Survey,  1974).  This  damage  would  be  incurred 
mainly  from  boats  striking  the  dock  structures  and  would  not  produce 
exactly  the  same  damage  as  swamping  or  sinking,  but  the  data  is  the  best 
available.  Insurance  figures  for  damage  claims  are  unavailable,  which 
necessitated  using  the  updated  Port  Washington  figure  of  $1,850  per  boat. 

The  number  of  boats  projected  to  be  in  the  lake  when  a  storm  occurs 
is  based  on  the  following  information;  "The  cruising  speed  (of  transient 
boats)  combined  with  an  average  of  a  one  hour  warning  implied  that  boats 
farther  than  ten  miles  from  a  harbor  might  be  caught  in  a  storm."  (Lake 
Michigan  Regional  Boating  Survey,  1974.)  As  Harbor  Springs  and  Cross 
Village  are  20  miles  apart,  it  is  expected  that  all  boaters  along  that 
shore  could  reach  a  safe  refuge.  Cross  Village  and  Mackinaw  City  are  35 
miles  apart  which  would  allow  boats  to  reach  either  harbor  safely  if  they 
were  within  10  miles  of  one  harbor,  but  would  place  boats  in  the  central 
15  mile  shore  reach  out  of  cruising  distance  to  a  safe  harbor.  Although 
Beaver  Island  is  23  miles  west,  it  is  considered  unlikely  that  small  boat 
operators  cruising  in  the  area  wouid  proceed  out  into  the  lake  toward  an 
unseen  island  in  the  event  of  bad  weather,  but  would  rather  attempt  to 
find  shelter  along  the  mainland.  For  calculation  purposes  one  boat  was 
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estimated  to  be  in  the  central  15  mile  shore  reach  between  Cross  Village 
and  Mackinaw  City. 

The  probability  was  determined  that  a  severe  weather  day  would  occur 
on  a  given  number  of  peak  days  for  each  boating  month.  For  example:  the 
probability  that  exactly  zero  severe  weather  days  (of  the.  historical 
average  of  eight  that  could  possibly  occur)  will  occur  on  any  of  the 
three  peak  boating  days  in  May  is  39.4  percent.  The  probability  of 
exactly  one  severe  weather  day  occurring  on  any  of  the  three  days  is  45.0 
percent,  exactly  two  days  occurring  on  any  of  the  three  days  is  14.3 
percent,  and  finally,  all  three  peak  days  having  severe  weather  is  1.2 
percent.  These  probabilities  are  then  applied  to  the  $1,850  damage 
figure  in  the  following  manner:  one  severe  weather  day  occurring  assumes 
damage  to  the  previously  determined  one  boat  to  be  caught  out  in  the  lake 
(45.1%  x  $1,850  =  $834),  two  severe  weather  days  assumes  one  boat  will  be 
caught  on  each  day  (14.3%  x  $3,700  =  $529),  three  severe  weather  days 
occurring  on  all  three  peak  days  assumes  that  one  boat  will  be  damaged 
each  day  (1.2%  x  $5,550  =  $67).  These  dollar  damages  are  added  together 
to  measure  the  total  damage  that  could  occur  in  May,  $834  +  $529  +  $67  = 
$1,430.  This  method  was  applied  for  each  month  and  the  following  values 
were  determined  to  exist;  June,  $4,440;  July,  $6,087;  August,  $8,593;  and 
September,  $3,689.  Thus  the  total  harbor  of  refuge  benefit  is  $24,239. 

FISHING  BENEFITS 

Sport  Fishing.  Breakwater  walkways  in  each  harbor  would  provide 
additional  recreational  fishing  opportunities  for  non-boating  area  fisher¬ 
men.  The  Wisconsin  Creel  Census  1969-1975  provided  the  basic  data  neces¬ 
sary  for  sport  fishing  analysis,  such  as  50  lineal  feet  of  breakwater  are 
necessary  for  each  fisherman  to  minimize  overcrowding,  and  each  fishing 
position  would  turnover  three  times  daily.  The  number  of  peak  breakwater 
fishing  days  was  estimated  for  each  month  from  April  through  November  (see 
column  B,  Table  14).  The  remaining  non-peak  days  during  each  month  were 
calculated  as  equivalent  peak  days  by  assuming  that  three  non-peak  days 
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TABLE  14 
SPORT  FISHING 


EQUIVALENT  PEAK  DAY  ESTIMATION 


A 

B 

C 

D 

E 

F 

Total 

Peak 

Non-Peak 

Equivalent 

Total  Equivalent 

Month 

Days 

Days 

Days(B-C) 

Peak  Days(D*3) 

Peak  Days(C+E) 

April 

30 

8 

22 

7 

15 

May 

31 

9 

22 

7 

16 

June 

30 

12 

18 

6 

18 

Julv 

31 

17 

14 

5 

22 

August 

31 

16 

15 

5 

21 

September 

30 

13 

17 

6 

19 

October 

31 

8 

23 

8 

16 

November 

30 

4 

26 

9 

13 

would  equal  cne  peak  day  (column  E,  Table  14).  Thus,  the  total  equivalent 
peak  days  for  each  month  were  designated  as  follows:  April,  15  days;  May, 
16  days;  June,  18  days;  July,  22  day;  August,  21  days;  September,  19  days; 
October,  16  days;  and,  November,  13  days.  A  percentage  was  applied  to 
each  month  and  is  assumed  to  be  representative  of  Lake  Michigan  charter 
fishing  activity.  The  resultant  number  was  determined  to  be  an  adjusted 
equivalent  peak  day  and  was  then  multiplied  by  the  instantaneous  breakwater 
capacity  (fishermen  every  50  feet  x  turnover  rate  of  3  daily)  to  obtain  the 
monthly  breakwater  useage.  Tables  15  thru  17  display  the  derivation  for 
each  of  the  four  alternatives,  (1A  and  1  have  the  same  value  as  the  break¬ 
water  length  is  equal) . 

The  Michigan  Department  of  Natural  Resources  indicates  that  approxi¬ 
mately  84  percent  of  the  fish  caught  in  Emmet  County  are  either  trout  or 
salmon,  and  16  percent  are  non- trout.  Therefore,  the  corresponding  values 


B-24 


TABLE  15 


SPORT  FISHING  MONTHLY  BREAKWATER  USE 
ALTERNATIVE  1A ' AND  1  —  CROSS  VILLAGE,  MICHIGAN 


Month 

Equivalent 

Peak 

Days 

Percent 

Charter  Fishing 
Activity 

April 

15 

15% 

May 

16 

25 

June 

18 

55 

July 

22 

80 

August 

21 

85 

September 

19 

55 

October 

16 

15 

November 

13 

5 

*1,670  useable  feet 

of  breakwater 

rate  of  3. 


Adjusted 
Equivalent 
Peak  days 

Instantaneous 

Capacity* 

Monthly 

Use 

2.25 

0 

225 

A.  00 

100 

400 

9.90 

100 

990 

17.60 

100 

1,760 

17.85 

100 

1,785 

10.45 

100 

1,045 

2.40 

100 

240 

0.  65 

100 

65 

6,510 

50  feet  per  fishermen  x  daily  turnover 


TABLE  16 

SPORT  FISHING  MONTHLY  BREAKWATER  USE 


ALTERNATIVE 

2  —  GOOD  HART, 

MICHIGAN 

Month 

Peak 

Days 

Percent 

Charter  Fishing  Adjusted 
Activity  Peak  days 

Instantaneous 

Capacity* 

Monthly 

Use 

April 

15 

15% 

2. 25 

129 

290.2 

May 

16 

25 

4.00 

129 

516.0 

June 

18 

55 

9.90 

129 

1,277.1 

July 

22 

80 

17.60 

129 

2,270.4 

August 

21 

85 

17.85 

129 

2,302.6 

September 

19 

55 

10.45 

129 

1,348.0 

October 

16 

15 

2.40 

129 

309.6 

November 

13 

5 

0.  65 

129 

83.8 

8,397.7 

*Based  on 

2,150  useable  feet  of 

breakwater  *  50 

feet  per  fisherman  x  daily 

turnover  rate  of  3. 


TABLE  17 


Month 

SPORT  FISHING  MONTHLY  BREAKWATER  USE 
ALTERNATIVE  3  —  STURGEON  BAY  POINT,  MICHIGAN 

Monthly 

Use 

Peak 

Days 

Percent 

Charter  Fishing  Adjusted 
Activity  Peak  days 

Instantaneous 

Capacity* 

Apri  1 

15 

15% 

2.25 

126 

283.5 

May 

16 

25 

-P- 

o 

o 

126 

504.0 

June 

18 

55 

9.90 

r 

1,247.4 

July 

22 

80 

17.60 

12b 

2,217.6 

August 

21 

85 

17.85 

.126 

2,249.1 

September 

19 

55 

10.45 

126 

1,316.7 

October 

16 

15 

2.40 

126 

302.4 

November 

13 

5 

0.65 

126 

81.9 

8,202.6 

*Based  on 

2,080  useable  feet  of 

breakwater  : 

50  feet  per  fisherman  x  daily 

turnover 

rate  of 

3. 

of  $7.70  per  trout-salmon 

angler  day,  and  $3 

.  29  per  non-trout  angler  day 

are  applied  to  the  appropriate  percentages  for  angler  days 

from  each 

breakwater  (see  Table  18) . 

This  final  value 

is  counted  as 

the  sport 

fishing  benefit. 

TABLE  18 

SPORT  FISHING  BENEFITS 

ANGLER 

DAYS  AND  VALUE 

Alternative 

Alternative 

Alternative 

1A  and  1 

2 

3 

Trout-Salmon  (84%) 

5,468 

7,054 

6,890 

$7.70 

$42,100 

$54,320 

$53,050 

Non-Trout  (16)% 

1,042 

1,344 

1,313 

$3.29 

$  3,430 

$  4,420 

$  4,320 

Total  Days 

6,510 

8,398 

8,203 

Total  Value 

$45,530 

$58,740 

$57,370 
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Commercial  Fishing.  The  commercial  fishing  industry  on  the  Great 
Lakes  is  declining  due  to  the  increasing  cost  of  managing  and  maintaining 
stocks  of  fish.  The  Michigan  Department  of  Natural  Resources  feels  that 
in  light  of  the  present  controversy  involving  the  Indian  Treaty  of  1836, 
which  ceded  portions  of  Lakes  Michigan,  Huron,  and  Superior  to  the  Indian 
tribes,  they  cannot  accurately  predict  the  future  of  fisheries  in  the 
Cross  Village  area.  Data  from  the  Great  Lakes  Fishery  Laboratory  indicates 
that  from  1972  to  1979  the  whitefish  catch  in  District  3,  an  area  which 
includes  Cross  Village,  has  comprised  at  least  AO  percent  of  the  total 
catch  of  whitefish  in  those  waters  of  Lake  Michigan  under  the  jurisdiction 
of  the  State  of  Michigan.  Also  shown  in  the  historical  data,  is  the  fact 
that  the  1979  District  3  whitefish  catch  was  an  increase  over  the  white- 
fish  catches  taken  in  1975,  1977,  and  1978. 

Additional  support  for  a  harbor  at  Cross  Village  came  from  surveys 
distributed  to  local  commercial  and  charter  fishermen  by  the  Detroit 
District  in  an  attempt  to  estimate  potential  use  for  a  harbor  near 
Cross  Village.  Data  was  received  froTn  three  companies  which  stated  an 
intent  to  use  a  harbor  near  Cross  Village  for  their  commercial  fishing 
home  port.  Another  respondent  stated  an  intent  to  use  Cross  Village  as  a 
seasonal  base.  The  reasons  given  for  moving  to  a  harbor  near  Cross  Village 
were;  it  is  closer  to  their  fishing  location  in  Lake  Michigan,  it  is  a 
shorter  distance  from  their  residence  than  present  home  port,  and  it  would 
provide  a  savings  in  fuel  costs  for  travel  to  fish  sales  markets.  Based 
on  the  reduction  in  operating  costs,  fish  spoilage,  and  potential  vessel 
damage  in  adverse  weather,  the  benefit  is  estimated  to  represent  25  percent 
of  the  total  value  of  all  fish  that  would  be  received.  The  Great  Lakes 
Fishery  Laboratory  provided  data  on  the  value  per  ton  of  whitefish  caught 
in  Lake  Michigan  from  1972  to  1979.  This  value  has  increased  from 
$1,136.50  per  ton  in  1972  to  $1,947  per  ton  in  1979,  while  the  tonnage  has 
decreased  from  1,250  in  1972  to  1,000  in  1979.  The  average  1979  value  for 
the  Lake  Michigan  catch  is  assumed  to  be  representative  of  the  potential 
Cross  Village  whitefish  harvest.  The  fishing  surveys  indicated  that  66 
tons  of  whitefish  were  caught  in  1979.  Therefore,  the  total  annual 
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benefits  to  commercial  fishing  from  construction  of  a  harbor  near  Cross 
Village  would  be  $32,125  (66  tons  x  $1,947  x  .25  =  $32,125). 

BEAVER  ISLAND  FERRY 

The  Beaver  Island  Ferry  presently  operates  between  Charlevoix  and  St. 
James  on  Beaver  Island.  The  ferry  company  has  expressed  their  intent  to 
move  their  home  port  to  Cross  Village  if  a  harbor  is  available.  The 
difference  in  distance  from  Charlevoix  to  St.  James,  and  Cross  Vi’lage  to 
St.  James  is  8  miles  one  way  or  16  miles  round  trip.  The  advantage  of  the 
shorter,  safer  trip  would  be  a  reduction  in  travel  time,  reducing  fuel  and 
maintenance  costs.  Costs  for  fuel  and  maintenance  have  been  identified  by 
the  company,  in  1980  dollars,  as  $4.50  per  mile  and  $3.92  per  mile, 
respectively.  The  number  of  trips  estimated  for  1980  and  1981  is  232. 
Accordingly,  the  annual  benefits  for  the  Beaver  Island  Ferry  from  the 
Cross  Village  site  (Alternatives  1A  and  1)  is  $31,225.  The  distance 
reduction  from  the  Good  Hart  site  (Alternative  2)  are  $31,225.  The  distance 
annual  benefit  of  $35,160.  The  cost  savings  for  Sturgeon  Bay  Point  is 
$21,690,  based  on  a  12  mile  reduction. 

SUMMARY  OF  BENEFITS 

The  estimated  average  annual  benefits  attributable  to  each  of  the 
alternatives  are  summarized  in  Tables  19  and  20.  The  total  benefits  have 
been  categorized  as  either  general  navigation  or  recreation. 

ECONOMIC  JUSTIFICATION 

Through  a  comparison  of  estimated  average  annual  costs  and  benefits, 
it  is  shown  that  the  proposed  construction  of  a  harbor  near  Cross  Village 
is  justified  for  all  four  alternatives.  The  total  benefit  to  cost  ratio 
is  the  highest  for  the  Good  Hart  site,  Alternative  2,  at  1.78  with  net 
benefits  of  $144,199.  Finally,  all  four  alternatives  are  justified  solely 
on  their  general  navigation  benefits  with  Alternative  2  the  highest  at 
1.76  (see  Table  20). 


TOTAL  BENEFITS 


TABLE  20 

rOMP ARISON  OF  BENEFITS  AND  COSTS  @  3~ 1/4 % 


Annual 

Annual 

Benefit/Cost 

Net  Benefits 

ALTERNATIVE  1A 

General  Navigation 

Benefit 

Costs 

Ratio 

(Benef its-Costs) 

$266,729 

$265,750 

1.00 

$  979 

Recreational 

$  A5, 530 

$  23,050 

1.98 

22,480 

Total 

$312,259 

$288,800 

1.08 

$23,459 

ALTERNATIVE  1 

General  Navigation 

$266,729 

$239,405 

1.11 

$27,324 

Recreation 

$  45,530 

23,500 

1.94 

22.030 

Total 

$312,259 

$262,905 

1.19 

$49,354 

ALTERNATIVE  2 

General  Navigation 

$270,664 

$153,455 

1.76 

$117,209 

Recreation 

$  58,740 

31,750 

1.85 

26,990 

Total 

$329,404 

$185,205 

1.78 

$144,199 

ALTERNATIVE  3 

General  Navigation 

$257,194 

$169,550 

1.52 

$  87,644 

Recreation 

$  57,370 

30,450 

1.88 

26.920 

Total 

$314,564 

$200,000 

1.57 

$114,564 
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POPULATION 

The  1980  population  of  Cross  Village  Township  is  217,  a  17,3  percent 
increase  over  the  1970  township  population  of  185.  Table  1  displays  the 
1960,  1970  and  1980  populations,  and  the  percent  growth  in  populations 
between  1970  and  1980  for  the  nearby  communities  of  Charlevoix,  Petoskey, 
Harbor  Springs,  Mackinaw  City  and  Mackinac  Island.  Fran  the  table  it  can 
be  seen  that  only  Cross  Village  Township  experienced  an  increase  in 
population  between  1970  and  1980,  while  the  other  five  cities  experienced 
slight  decreases. 


TABLE  1 


1960,  1970.  AND  1980  POPULATION  FOR  CROSS  VILLAGE  AND  NEARBY  COMMUNITIES 


WITH 

PERCENT 

GROWTH 

BETWEEN 

1970  AND  1980 

Community 

Population 
1960  1970 

1980 

1970-1980 
Percent  Growth 

Distance  from 
Cross  Village 

Cross  Village  Twp. 

140 

185 

217 

17.3 

- 

Charlevoix 

2,751 

3,519 

3,309 

-6.0 

30 

Petoskey 

6,138 

6,342 

6,062 

-4.4 

29 

Harbor  Springs 

1,433 

1,662 

1,561 

-6.1 

20 

Mackinaw  City 

934 

810 

796 

-1.7 

35 

Mackinac  Island 

942 

517 

468 

-9.5 

37 

The  six  canmunities  named  in  Table  1  are  located  in  Mackinac, 
Charlevoix,  Cheboygan,  and  Emmet  Counties.  All  of  those  areas  experienced 
population  increases  during  the  10  year  period  between  1970  and  1980. 

Emraet  had  the  greatest  increase  at  24.3  percent;  Mackinac  experienced  only 
a  3.1  percent  increase.  Charlevoix  and  Cheboygan  Counties  experienced 
growth  of  20.2  percent  and  21.1  percent,  respectively.  This  is  in  contrast 
to  the  data 
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presented  In  the  preeeeding  table,  as  five  of  those  communities  experienced 
population  decreases.  People  are  evidently  moving  to  the  more  outlying 
areas  of  the  counties  rather  than  the  more  populated  locations.  For 
example,  Cross  Village  Township's  population  increased  17.3  percent  and  the 
surrounding  townships  of  Bliss,  Center,  McKinley,  and  Readmond  had 
increases  of  53.7  percent,  24.6  percent,  15.0  percent,  and  52.1  percent, 
respectively. 

Major  components  of  population  changes  are  measured  by  number  of 
births,  deaths,  and  people  migrating.  As  shown  in  Table  2,  between  1970 
and  1978  Cheboygan  County  experienced  the  largest  net  population  change 
with  an  increase  of  3,300  people,  while  Mackinac  County  had  the  smallest 
change,  1,600  people.  Emmet  County  had  the  greatest  number  of  both  births 
and  deaths  with  Mackinac  County  experiencing  the  least. 

Emmet  County  experienced  a  24.5  percent  increase  in  their  elderly  (60 
years  old  and  over)  population  between  1970  and  1976.  This  is  in 
comparison  with  the  State  increase  of  10.3  percent  during  the  same  period. 
Between  1970  and  1976  the  elderly  proportion  of  the  total  county  population 
has  increased,  28.9  percent  to  30.8  percent,  respectively.  This  can  also 
be  examined  in  comparison  to  the  State  proportions  of  20.7  percent  in  1970 
and  22.2  percent  in  1976. 


TABLE  2 


POPULATION  CHANGE 

BY  BIRTHS.  DEATHS 

.  AND  NET 

MIGRATION 

FOR  1970  AND 

Population 

Net 

County 

Change 

Births 

Deaths 

Migration 

Emmet 

3,200 

2,600 

1,700 

+  2,300 

Charlevoix 

2,800 

2,300 

1,600 

+  2,100 

Cheboygan 

3,300 

2,500 

1,600 

+  2,400 

Mackinac 

1,600 

1,200 

900 

+  1,300 

Population  changes  are  based  on  many  factors,  some  of  which  are 
availability  of  facilities  such  as  food  stores,  restaurants,  service 
stations,  and  clothing  stores;  availability  of  suitable  housing;  and 
opportunities  for  employment.  An  additional  consideration  is  the 
availability  of  public  services  such  as  suitable  access  roads,  waste 
disposal,  water  systems,  medical  care,  schools,  and  police  and  fire 
protection.  It  is  true  that  many  of  these  services  will  not  precede  people 
moving  to  an  area,  as  they  will  be  developed  in  response  to  demand,  but 
these  basic  services  are  primary  considerations  for  many  people  to  move. 
Other  services  influencing  population  changes  include  availability  of 
natural  or  bottled  gas,  television  or  cable  television,  public 
transportation,  recreation  facilities  (tennis,  golf,  hiking,  bicycling,  and 
camping  facilities),  city  water,  pollution  control,  recycling  programs, 
entertainment  (movies,  cultural  programs,  libraries),  day  care  centers, 
parks,  and  safe,  designated  play  areas  for  children  (Marans,  1978). 

It  is  possible  that  a  recreational  boat  harbor  could  be  an  enticement 
for  people  to  consider  moving  to  the  Cross  Village  area  but  it  will  not  be 
the  sole  reason.  The  historical  data  in  Table  3  also  indicates  that  it  is 
incorrect  to  infer  that  a  boat  harbor  will  lead  to  an  immediate  increase  in 
population. 


As  can  be  seen  from  Table  3,  only  two  harbors  experienced  population 
growth  in  the  decade  during  construction  of  their  recreational  boat  harbor. 
Port  Sanilac  Village  experienced  the  largest  increase  in  population,  with 
an  increase  of  46.2  percent.  This  could  be  attributed  to  the  fact  that 
the  Village  is  32  miles  from  the  city  of  Port  Huron  which  has  a  population 
of  approximately  35,000.  Port  Huron  has  many  of  the  above-mentioned 
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facilities,  making  Port  Sanilac  a  more  appealing  area  in  which  to  live. 
Harrisville  City  also  experienced  a  population  growth  of  11.0  percent 
following  harbor  completion.  Alpena  is  nearby  (approx.  35  miles),  with  a 
population  of  approximately  15,000.  This  could  possibly  encourage  people 
to  move  to  the  Harrisville  area  since  Alpena  would  supply  their  major 
shopping,  entertainment  and  service  needs. 

St.  James,  Arcadia,  and  Pentwater  harbors  each  experienced  a  decrease 
in  population  following  completion  of  the  harbor.  It  is  not  known  why  the 
population  decreased,  as  many  factors  are  involved,  but  none  of  those 
harbors  are  near  a  city  with  over  10,000  persons  (The  nearest  cities  are 
Charlevoix  with  3,500  people,  Manistee  with  8,000  persons,  and  Ludlngton 
with  9,500  persons).  It  is  possible  that  not  having  a  large  city  nearby 
would  limit  the  number  of  persons  that  would  consider  living  in  any  of 
those  areas.  Cross  Village  would  be  comparable  to  St.  James,  Arcadia,  and 
Pentwater,  as  Petoskey  is  the  nearest  large  city  with  approximately  6,000 
persons.  The  number  of  slips  planned  is  100,  which  is  more  than  Port 
Sanilac  (72)  and  less  than  Pentwater  (175).  Cro^s  Village  Township  would 
be  comparable  to  St.  James  Township  with  the  size  of  its  population  (Cross 
Village  -  217,  St.  James  -  231).  Those  comparisons  would  lead  us  to 
believe  that  the  presence  of  a  boat  harbor  in  Cross  Village  would  not  lead 
to  an  increase  in  population  significantly  greater  than  what  would  result 
from  normal  growth  without  the  harbor. 

Population  projections  provided  by  the  Nortlwest  Michigan  Regional 
Planning  Commission  Indicate  that  the  population  of  Emmet  County  is 
expected  to  increase  approximately  30  percent  between  1980  and  2000.  Their 
overall  projection  for  the  ten  county  planning  area  indicates  a  43.5 
percent  increase  for  that  same  period.  The  ten  counties  include  Antrim, 
Benzie,  Charlevoix,  Emmet,  Grand  Traverse,  Kalkaska,  Leelanau,  Manistee, 
Missaukee  and  Wexford.  Of  that  area,  only  Manistee  is  expected  to 
experience  a  smaller  change  in  population  than  Emmet  (20.1  percent).  Seven 
of  the  ten  counties  are  estimated  to  experience  over  a  40  percent  increase 
in  population,  the  largest  being  Kalkaska  with  a  100  percent  increase. 


Emmet  County's  lower  amount  of  growth  (as  compared  to  other  counties  In  the 
planning  region)  could  possibly  be  the  result  of  limited  opportunities  for 
year-round  employment. 

Population  projections  have  also  been  provided  for  communities  within 
Emmet  County.  As  shown  in  Table  A,  the  Cross  Village  Township  population 
is  estimated  to  increase  35.9  percent  in  the  low  case  and  52.1  percent  in 
the  high  case,  between  1980  and  2000.  This  estimate  is  greater  than  the 
total  county  estimate  of  19.3  percent  In  the  low  case  and  31.6  percent  In 
the  high  case.  The  three  adjacent  townships  of  Bliss,  Leadmond  and  Center 
are  also  expected  to  increase  their  populations,  but  their  changes  are  not 
expected  to  be  as  large  as  Cross  Village's. 

LAND  USE 

Cross  Village  is  zoned  In  accordance  with  the  30  October  1972  Emmet 
County  Zoning  Ordinance.  The  actual  Village  area  is  categorized  In  the 
following  manner  (See  Figure  l): 

a.  A  triangularly  shaped  area  along  the  shoreline,  surrounding  the 
small  general  business  area,  is  zoned  for  Residential  Recreation  (RR-2). 
This  includes:  cottages  and  recreation  homes,  one  family  detached 
dwellings  but  not  permanent  mobile  homes,  public  parks  and  recreation 
lands,  historical  restoration  or  renovation  projects,  and  farms  and  farm 
lands. 

b.  The  area  along  M-l 19  is  zoned  as  a  scenic  resource  district  (SR-1). 
These  areas  are  established  to  protect  the  scenic  resources  along  rivers, 
highways  and  streets,  lake  shores  and  impoundment  waters.  This  area  has 
been  designated  as  a  scenic  resource  in  order  to  develop  tourism, 
recreation,  and  environmental  control,  which  are  major  features  of  the 
Emmet  County  plan  for  future  development. 

c.  The  small  commercial  area  is  zoned  for  general  business  (B-2)  which 
1 s  intended  "...to  provide  sites  for  more  diversified  business  types  and 
are  often  located  so  as  to  serve  passer-by  traffic."  (Emmet  County  Zoning 
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Ordinance,  1972)  These  sites  can  include  theaters,  assembly  halls, 
automobile,  mobile  home,  or  boat  sales,  taverns,  restaurants,  bowling 
alleys,  and  local-tourist  related  business  such  as  shopping,  personal 
services,  and  professional  office  areas. 


d.  Adjacent  to  the  general  business  district  is  an  area  designated 
general  residential  (R-2B).  This  area  allows  for  the  construction  of 
structures  to  house  more  than  one  family.  These  uses  can  include  duplexes, 
multiple  family  dwellings,  townhouses,  housing  for  the  elderly,  motels  and 
tourist  inns,  professional  offices,  halls  and  clube,  and  personal 
services. 


e.  The  land  surrounding  the  residential  arc,  adjacent  to  the  business 
area,  is  zoned  as  a  farm  and  forest  district  (FF-1).  The  intent  of  this 
area  is  to  provide  for  agriculture  and  forestry  purposes,  and  related 
one-family  detached  dwellings  and  mobile  homes,  both  seasonal  and 
permanent,  and  recreation  facilities  (e.g.  golf  courses,  parkB,  and 
wildlife  preserves).  The  FF-1  area  has  a  minimum  lot  size  per  dwelling 
unit  of  44,000  sq.  ft.  and  a  width  of  150  feet. 

f.  The  land  beyond  the  FF-1  area  in  Cross  Village  Township  is  zoned 
for  farm  and  forestry  use  (FF-2).  The  use  of  the  area  is  the  same  as  FF-1 
with  the  only  exception  being  that  the  minimum  lot  size  per  dwelling  unit 
is  88,000  sq.  ft.  with  a  width  of  200  ft. 

g.  Lands  to  the  north  and  south  of  the  Village  along  the  shore  are 
also  zoned  as  recreation  residential  districts  (RR-1).  These  areas  extend 
into  both  Readmond  and  Bliss  Townships.  These  areas  are  similar  to  the 
RR-2  district  with  the  exception  being  that  permanent  mobile  homes  may  be 
used  for  dwelling  purposes. 

The  area  surrounding  the  proposed  harbor  site  has  not  experienced 
extensive  development  in  either  of  the  residential  or  commercial  areas.  It 
is  estimated,  upon  visual  inspection  of  the  area,  that  any  development  or 
expansion  of  existing  facilities  resulting  from  the  construction  of  the 
proposed  100  slip  recreational  boat  harbor  could  be  adequately  accomodated 
in  full  accordance  with  the  existing  zoning  ordinances. 
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Table  5  provides  the  August  1978  Cross  Village  Township  land  use 
evaluation  by  zoning  district  for  all  of  the  previously  described  areas* 

This  table  displays  the  number  of  acres  zoned  for  useage  in  each  zone,  end 
the  number  of  acres  of  land  area  presently  developed.  From  the  table  it  can 
be  determined  that  2.2  percent  of  the  township  land  is  developed,  which  is 
an  estimated  138.7  acres  out  of  a  total  land  area  of  6,409.66  acres.  The 
township  land  use  count  is  as  follows:  169  residential  homes  both  seasonal 
and  permanent,  nine  businesses,  and  four  quasi-public  uses. 

The  most  developed  zone  is  the  general  business  area  with 
approximately  82  percent  development.  Construction  of  the  recreational 
boat  harbor  may  promote  some  additional  development  in  this  area.  It  is 
estimated  that  this  development  can  be  adequately  accomodated  by  the 
remaining  undeveloped  property  in  zone  B-2  and  the  adjacent  R2-B  zone  which 
is  approximately  40  percent  developed  and  is  zoned  for  use  similar  to  the 
general  business  district  (B-2). 

Individual  zoning  data  is  not  available  for  Good  Hart  but  visual 
inspection  of  the  area  indicates  that  the  immediate  area  surrounding  the 
harbor  site  is  totally  developed  as  residential  use.  There  is  some 
commercial  development  on  M-l 19  which  is  quite  removed  from  the  harbor 
site.  Based  on  the  existing  condition  of  Good  Hart,  it  does  not  appear 
feasible  to  build  a  recreational  boat  harbor  at  the  proposed  site  without 
causing  negative  social  impacts.  Major  problems  would  be  the  displacement 
of  approximately  4  to  6  homes,  and  that  the  present  access  road  winds 
through  a  totally  residential  district  and  provides  for  less  than  two  full 
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lanes  of  traffic.  This  would  provide  an  unsafe  situation  for  area  ■ 
residents  especially  pedestrians  and  children  playing  near  the  road.  Other  i 
problems  could  be  encountered  with  the  lack  of  nearby  facilities  for  harbor  ■) 
visitors  and  the  close  proximity  of  residential  homes.  These  could  be  | 
trespassing,  noise,  vandalism,  and  temporary  inconveniences  caused  by  I 
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TABLE  5 

CROSS  VILLAGE  TOWNSHIP 
LaND  USE  EVALUATION  BY  ZONING  DISTkICTS* 


ZONING  DISTRICT 

FF-1  Total  land  area  -  1655  acres 

Minus  road  area  -  37  »5  acres 

Net  land  area  1617.5  acres 

Total  uses  19 

Total  land  area  developed  19.19  acres 

Percent  land  area  developed  1.2% 

FF-2  Total  land  area  -  2280  acres 

Minus  road  area  -  47.5  acres 

Net  land  area  2232.5  acres 

Total  uses  18 

Total  land  area  developed  36.36  acres 

Percent  land  area  developed  1.6% 

RR-l  Total  land  area  -  1360  acres 

Minus  road  area  -  26  acres 

Net  land  area  1334  acres 

Total  uses  32 

Total  land  area  developed  16.16  acres 

Percent  land  area  developed  1.2% 

RR-2  Total  land  area  -  718.5  acres 

Minus  road  area  -  31 _  acres 

Net  land  area  687.5  acres 

Total  uses  47 

Total  land  area  developed  23.73  acres 
Percent  land  area  developed  3.5% 


*Reference  Figure  1 
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TABLE  5  (Cont) 

CROSS  VILLAGE  TOWNSHIP 
LAND  USE  EVALUATION  BY  ZONING  DISTRICTS* 


Total  land  area  -  554  acres 
Minus  road  area  -  48 .17  acres 

Net  land  area  505.8  acres 

Total  uses  41 

Total  land  area  developed  28.23  acres 

Percent  land  area  developed  5.6% 

Total  land  area  -  25.35  acres 
Minus  road  area  -  5.37  acres 

Net  land  area  19.98  acres 

Total  uses  16 

Total  land  area  developed  8.08  acres 

Percent  land  area  developed  40.0% 

Total  land  acres  -  17.56  acres 
Minus  road  acres  -  5.38  acres 

Net  land  area  12.18  acres 

Total  uses  10 

Total  land  area  developed  10.16  acres 
Percent  land  area  developed  83.4% 


*Reference  Figure  1 


Similar  problems  exist  with  the  Sturgeon  Bay  Point  site.  The  existing 
access  to  the  area  is  by  a  one  and  one-half  lane  dirt  road.  It  is  assumed 
that  this  would  be  inadequate  to  handle  traffic  associated  with  the  boat 
harbor.  A  second  road,  which  comes  within  the  general  area  of  the  proposed 
harbor,  winds  through  a  residential  area.  Improving  that  road  would  cause 
an  unsafe  situation  to  exist  for  both  pedestrians  and  children,  and  the 
possible  need  for  additional  property  for  widening  It. 

HOUSING 

In  1970  approximately  80  percent  of  Emmet  County's  year-round  housing 
units  were  occupied.  Of  that  number  approximately  80  percent  were  owner 
occupied  and  approximately  20  percent  were  renter  occupied.  Approximately 
30  percent  of  the  county's  overall  housing  stock  was  classified  as  either 
seasonal  or  migratory.  Housing  figures  for  1975  indicate  that  there  was  an 
estimated  5  percent  increase  in  year-round  housing  in  Emmet  County,  with  an 
estimated  15  percent  increase  in  occupied  housing.  It  is  not  known  what 
percentage  corresponded  to  owner  and  rental  occupation.  It  is  estimated 
that  27  percent  of  the  households  in  Emmet  County  are  seasonal. 

Total  housing  units  in  Readmond  Township  increased  approximately  43 
percent  between  1970  and  1980  (185  and  265  housing  units,  respectively). 

Of  that  total,  61.6  percent  are  vacant.  These  are  assumed  to  be  seasonal 
homes  as  Readmond  Township  along  the  Lake  Michigan  shoreline  is  a  popular 
place  for  vacation  residences.  In  1980  approximately  230  property  owners 
were  from  outside  of  Emmet  County. 

Cross  Village  Township  has  similar  housing  statistics  with  a  33.1 
percent  increase  in  total  housing  units  between  1970  and  1980.  Vacant 
homes  comprise  70.2  percent  rhe  total  1980  housing  units.  Again,  it  is 
estimated  that  many  of  tnese  vacant  residences  are  seasonal  homes. 


EDUCATION 


Educational  services  for  Cross  Village  children  are  provided  by  a  five 
member  Cross  Village  Township  School  Board.  The  Board  is  responsible  for 
determining  the  annual  budget  for  the  elementary  school,  located  in  Cross 
Village,  and  payment  of  those  costs  related  to  sending  junior  and  senior 
high  school  students  to  Harbor  Springs  schools. 

Cross  Village  Township  has  a  two  room  school  which  serves  children  in 
kindergarten  through  grade  six.  As  of  October  1980  there  were  31  students 
in  school  with  48  percent  of  those  students  in  kindergarten  and  first 
grade.  Two  full-time  teachers  are  employed  by  the  school  district. 
Approximately  20  Cross  Village  junior  and  senior  high  school  students 
attend  Harbor  Springs  High  School.  Cross  Village  has  its  own  bus  to 
transport  students  the  15  miles  to  Harbor  Springs  daily.  Data  is  not 
available  for  only  Cross  Village  students,  thus,  it  is  not  known  what 
percentage  graduate  from  high  school,  but,  the  Michigan  Department  of 
Education  estimates  that  in  a  school  district  the  size  of  Harbor  Springs 
(approximately  900  students)  about  4.25  percent  are  expected  to  became 
dropouts  (MDE,  1977). 

Special  education  services  are  provided  by  the  Charlevoix-Emmet 
Intermediate  School  District.  A  speech  therapist  visits  Cross  Village 
weekly,  other  services  are  provided  on  an  as  needed  basis.  Physically 
handicapped  children  attend  classes  in  Pellston  at  the  Intermediate  School 
District  Learning  Center.  The  school  district  Service  Center  in  Charlevoix 
has  help  available  to  teachers  and  students  in  the  following  categories: 
psychological  and  academic  testing,  social  workers,  teacher  consultants, 
speech  therapists,  a  preschool  team,  occupational  therapy,  programs  for 
pregnant  teens,  a  home-bound/hospital  teacher,  vocational  and  prevocatlonal 
counseling,  a  curriculum  resource  consultant,  and  a  gifted  student 
consultant. 


Projections  of  pubic  school  enrol  hi^nt  (.Keeker,  1977)  for  the 
Charlevoix-Emmet  Intermediate  School  District  indicate  that  the 
kindergarten  through  sixth  grade  population  will  decrease  2.5  percent 
between  1976-77  and  1981-82.  Grades  seven  through  twelve  will  decrease 
11.9  percent.  This  trend  indicates  that  northern  Michigan  is  attracting 
older  families  and  retirees  to  the  area.  Also,  young  adult  family  members 
are  leaving  the  region  because  employment  opportunities  are  limited.  But, 
it  is  significant  to  note  that  the  1980  enrollment  in  the  Cross  Village 
elementary  school  is  the  largest  in  approximately  seven  years  (personal 
contact,  1980).  It  is  possible  that  the  family- forming  ags  group  is 
choosing  to  remain  in  Cross  Village  because  of  the  poor  employment 
situation  throughout  the  State  of  Michigan. 

EMPLOYMENT 


Emmet  County  has  experienced  high  unemployment  rates  during  the  last 
seven  years.  Compared  to  State  of  Michigan  rates,  Emmet  County  has 
continually  been  higher  (1.6  percent  higher  in  1977  and  1979,  to  a  maximum 
of  2.7  percent  greater  in  1973).  Emmet  County's  unemployment  rate  is  the 
result  of  limited  year-round  employment  and  extensive  seasonal  employment 
opportunities.  This  can  clearly  be  seen  in  1980  unemployment  data.  The 
January  unemployment  figure  for  Emmet  County  was  12.6  percent  while  the 
State  had  10.3  percent;  the  August  fLgure  was  8.2  percent  for  Emmet  County 
and  12.5  percent  fur  Michigan. 

Retail  services  in  Emmet  County  are  extremely  dependent  upon  the 
seasonal  tourist  trade.  Existing  community  services  are  oriented  primarily 
toward  rural  residents  and  the  sizeable  influx  of  seasonal  visitors.  The 
September  1980  Michigan  State  Economic  Record  (Michigan  State  University, 
1980)  indicates  that  Emmet  County  is  one  of  the  three  leading  counties  in 
the  state  in  the  relative  importance  of  selected,  service  related 
industries.  These  services  include  lodging,  personal,  automotive, 
business,  miscellaneous  repair,  amusement,  legal,  engineering  and 
architectural  surveying,  and  dental  laboratories.  Approximately  $13.7 
million  was  spent  in  retail  service  markets  during  1962-63.  This  figure 
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roao  to  $20.0  million  in  1 966—6 7 ,  and  it  has  been  estimated  that  tourist 
spending  is  increasing  at  approximately  16  percent  annually.  Based  on  this 
rate  of  increase,  expenditures  would  amount  to  an  estimated  $140.0  million 
by  1990.  Emmet  County  ranked  first  in  the  State  of  Michigan  during  1972 
and  1979,  (92.7  percent  and  88.7  percent,  respectively)  on  the  basis  of 
sales  by  retail  trade  establishments  as  a  percentage  of  personal  Income. 
(Michigan  percentages  were  47.5  and  45.9  during  1972  and  1979, 
respectively).  Again,  this  is  due  to  the  large  number  of  summer  homes  in 
the  county  and  the  many  tourists  attracted  to  the  area  (MSU,  April  1980). 

A  recreational  boat  harbor  near  Cross  Village  would  be  expected  to  draw 
recreation  related  service  establishments  to  the  area  and  associated 
community  services.  This  should  allow  Cross  Village  residents  to  benefit 
somewhat  from  increased  seasonal  employment  and  possibly  year-round 
employment  opportunities.  Without  the  recreational  boat  harbor  at  Cross 
Village,  those  tourist  and  summer  resident  centers  located  along  the  Great 
Lakes  shoreline  at  Harbor  Springs,  Mackinaw  City,  and  PetOBkey  would  most 
probably  continue  to  dominate  the  recreation  service  markets  in  Emmet 
County.  The  Emmet  County  Residential  Area  Plan  states  that  for  Cross 
Village  Township,  “additional  seasonal  home  development  is  the  most  likely 
economic  impact  for  the  community."  (Comprehensive  Plan,  1971).  A 
recreational  boat  harbor  could  possibly  provide  the  stimulus  necessary  to 
fulfill  this  plan. 

RECREATION 

Emmet  County  is  the  location  for  a  large  number  of  northern  Michigan's 
many  outdoor  recreation  resources.  Twenty  percent  of  the  total  county  land 
is  in  the  Mackinaw  State  Forest;  three  percent  of  the  total  county  land  is 
devoted  solely  to  recreation.  Emmet  County  has  272  inland  water  bodies,  of 
which  8  are  larger  than  200  acres.  Ninety-eight  miles  of  streams  and 
sixty-eight  miles  of  Great  Lakes  shoreline  are  located  within  the  county. 
There  are  eleven  public  access  sites  on  inland  lakes  in  the  county.  There 
are  also  three  recreational  boat  harbors  along  the  shoreline  at  Petoskey, 
Harbor  Springs  and  Mackinaw  City. 


The  Mackinaw  State  Forest  has  a  public  campground  located  at  Wycamp 
Lake  which  served  an  estimated  450  campers  during  1979.  The  State  also  has 
property  available  In  Bliss  Township  at  Sturgeon  Bay  for  swimming  and 
picnicking.  Petoskey  State  Park  has  one  campground  located  outside  of  the 
City  of  Petoskey.  Its  90  campsites  served  approximately  260,000  campers  in 
1978.  There  Is  also  a  free  public  boat  ramp  to  Lake  Michigan  at  the 
campground.  Wilderness  State  Park  has  a  campground  with  210  campsites 
located  at  Mackinaw  City,  where  there  are  also  two  boat  launch  ramps  to 
Lake  Michigan. 

A  summer  outdoor  recreation  survey  taken  during  1977  a3ked  rural  Emmet 
County  residents  to  rank  their  preference  for  participation  in  specific 
outdoor  activities.  The  ordering  was  as  follows:  (1)  swimming;  (2) 
motorboating;  ( 1* )  fishing;  (4)  bicycling;  (5)  golf  and  sailing  (Tied);  and 
(6)  tennis.  Emmet  County  Is  well  equipped  to  respond  to  resident's  golf 
and  tennis  needs  with  three  public  and  five  private  golf  courses,  and 
eighteen  public  and  29  private  tennis  courts.  A  majority  of  these  are 
located  near  Harbor  Springs  and  Petoskey.  The  proposed  recreational  boat 
harbor  near  Cross  Village  would  serve  area  residents  by  providing  a  closer 
location  for  the  already  popular  summer  activities  of  raotorboatlng,  sailing 
and  fisninp. 

Nonsummer  sports  are  also  popular  in  ^mmet  County,  as  they  have  an 
estimated  300  miles  of  snowmobile  trails  and  31  ski  runs  at  four  ski 
resorts.  These  are  Boyne  Highlands,  Kiwanls  Sports  Park,  Nub's  Nob  and 
Petcakey  Winter  Sports.  As  of  September  1978  Emmet  County  had  3,142 
watercraft,  2,507  snowmobiles,  and  291  ofi-road  vehicles  registered  with 
the  Secretary  of  State.  The  1977  survey  also  ranked  nonsumroer  sports  by 
their  popularity:  (1)  hunting;  (2)  snowmobiling;  (3)  fishing;  (4)  ice 
fishing;  (5)  downhill  skiing;  and  (6)  cross  country  skiing. 
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HEALTH  CARE 


Health  r.are  in  Emmet  County  was  evaluated  quite  favorably  by  area 
residents;  more  than  four  out  of  five  resocndents  rated  it  very  good  or 
fairly  good  (Marana,  1978).  The  county  is  served  by  one  253  bed  hospital, 
Little  Traverse  Hospital,  located  in  Petoskey.  There  are  211  beds  located 
in  two  nursing  care  facilities,  and  70  beds  in  one  home  for  the  aged. 

There  are  approximately  260  persons  per  physician  In  Emmet  County  which  can 
be  viewed  in  comparison  to  the  data  in  Table  6. 

TABLE  6 

1978  PHYSICIANS  PER  CAPITA  IN  MICHIGAN  AND 
SELECTED  NORTHERN  MICHIGAN  COUNTIES 


County 

Physicians* 

Per  Capita 

Emmet 

83 

259 

Cheboygan 

16 

1,237 

Charlevoix 

17 

1,141 

Grand  Traverse 

156 

310 

Leelanau 

9 

1,488 

Mackinac 

5 

2,240 

Presque  Isle 

5 

2,820 

Michigan 

19,722** 

464 

*Both  medical  and  Osteopathic 
**Includes  physicians  licensed 
Source:  Michigan  Department  of 

out  of  State  and  country 
Licensing  and  Regulation, 

special  release 

As  can  be  seen  in  Table  6,  Emmet  County  has  the  greatest  number  of  doctors 
per  capita  than  six  other  northern  Michigan  counties,  and  has  a  higher 
medical  coverage  per  capita  than  the  State  average.  Other  medical  care 
professionals  per  capita  are:  one  nurse  for  every  56  residents  compared  to 
a  state  total  of  one  nurse  for  every  86  residents,  and  796  residents  per 
pharmacist  as  compared  to  1,222  residents  per  pharmacist  for  the  State. 


C-18 


The  above  data  does  not  evaluate  the  qualtty  of  medical  care  in  the 
county,  just  Its  availability,  but  the  data  presented  In  the  Marans  study 
reveals  that  the  majority  of  the  sampled  population  in  rural  Emmet  County 
felt  that  the  quality  of  care  was  either  fairly  good,  or  very  good.  For 
the  two  county  area  of  Cheboygan  and  Emmet  Counties,  ^ncxuaing  both  urban 
and  rural  residents,  approximately  60  percent  evaluated  medical  care  as 
being  very  good  (Marans,  1978).  This  data  seems  to  indicate  that  the 
gradual  increase  In  population,  both  seasonal  and  year-round,  will  not  put 
an  undue  burden  on  the  medical  care  professionals  or  facilities  In  Emmet 
County. 

EMERGENCY  SERVICES 


Police  protection  for  Cross  Village  Township  is  provided  by  the  Emmet 
County  Sheriff's  Department,  located  in  Petoskey,  and  the  Michigan  State 
Police  which  operate  out  of  Cheboygan.  A  volunteer  police  force  is 
supported  by  Harbor  Springs  residents,  and  will  respond  to  emergency 
situations  in  Cross  Village  when  requested  to  do  so  by  the  Sheriff's 
Department.  The  Sheriff's  Department  and  State  Police  facilities  consist 
of  approximately  14  police  cars  and  20  officers.  Patrols  of  the  Cross 
Village  area  are  made  approximately  once  or  twice  daily  depending  on  the 
availability  of  cars  and  officers. 


The  Sheriff's  Department  feels  that  a  majority  of  Cross  Village 
Township' 8  crime-related  problems  occur  during  the  summer  months.  This 
could  possibly  be  the  result  of  the  secluded  location  of  Cross  Village,  and 
their  attractive  swimming  beach  vrtiich  draws  many  people  to  the  area.  Most 
of  the  problems  involve  disorderly  conduct,  public  drunkeness,  and 
vandalism.  Actual  crime  statistics  are  not  available  for  Cross  Village 
Township  as  they  do  not  have  their  own  police  force,  but  data  is  available 
for  Emmet  County.  Table  7  displays  crime  data  during  1972,  1975,  and  1979 
for  the  total  county  which  includes  the  Sheriff's  Department,  State  Police, 
and  any  individual  police  department  within  the  county.  As  can  be  seen 
from  the  table,  the  total  number  of  offenses  has  decreased  since  1975,  but 
have  shown  a  15.5  percent  increase  since  1972.  Index  offenses  are  those 
crimes  categorized  by  the  FBI  for  their  viciousness  and  frequency  of 
occurrence.  These  crimes  include  homicides,  rapes,  robberies,  aggravated 
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assault ,  burglaries,  larcenies,  and  motor  vehicle  theft.  Overall  index 
offenses  for  Emmet.  County  have  increased  approximately  8  percent  since 
1972;  individually,  only  lurcenles  have  shown  a  decrease  during  that  seven 
year  period.  No  homicides  have  bean  recorded  in  any  of  the  three  selected 
years.  Non-index  offenses  have  increaaad  over  1972  figures  by 
approximately  20  percent,  but  have  shown  a  slight  decrease  over  1975 
figures.  As  is  also  shown,  substance  abuse  crimes  have  decreased  overall. 
Specifically,  driving  under  the  Influence  and  liquor  law  violations  have 
Increased  while  crimes  involving  narcotics  laws  and  drunkenness  have 
decreased  over  1975  data.  The  previously  discussed  trends  could  be  the 
result  of  increasing  populations,  or  possibly,  improved  crime  reporting  and 
responding  systems. 


TABLE  7 


CRIME  STATISTICS  FOR  EMMET 

COUNTY  AS 

REPORTED  BY  THE 

STATE  POLICE. 

EMMET  COUNTY  SHERIFF'S  DEPARTMENT  AND 

LOCAL  INDIVIDUAL 

POLICE  AGENCIES 

1972 

1975 

1979 

Index  Offenses 

942 

1,343 

1,025 

Non-Index  Offenses 

Arson 

8 

3 

9 

White  Collar  Crimes 

100 

268 

321 

Substance  Abuse 

244 

374 

280** 

Vandalism 

127 

207 

321 

Disorderly  Conduct 

57 

147 

164 

Family  &  Children 

20 

99 

33 

Other  Non-Traffic* 

746 

580 

503 

Total 

1.302 

1.678 

1.656 

Total  Offenses 

2,244 

3,021 

2,656 

♦includes:  Stolen  property,  illegal  possession  of  weapons,  sex  offenses, 
gambling,  vagrancy,  negligent  manslaughter,  simple  assault,  and  other 
non-traffic  offenses. 

♦♦Driving  under  influence,  and  liquor  law  violations  increased  while 
narcotics  and  drunkenness  decreased  over  1975  data. 

Source:  State  Police  Operations,  1980. 
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It  is  expected  that  local  crtmes  would  probably  increase  along  with 
any  increase  in  population.  This  would  be  true  with  or  without  a 
recreational  boat  harbor.  It  Is  possible  that  locally,  crime  around  the 
harbor  itself  could  Increase  Just  due  to  the  presence  of  the  boats  end 
adjacent  structures  tdileh  could  attract  vandals.  But,  because  a  harbor  may 
bring  more  people  to  the  area,  and  accordingly,  some  degree  of  supervision 
to  the  harbor  dockage  areA,  the  presence  of  a  harbor  could  serve  as  a 
deterent  to  vandals  who  might  create  disturbances  in  the  beach  area.  Also, 
the  local  residents  could  choose  to  create  their  own  volunteer  police  force 
or  to  arrange  for  greater  or  more  regular  police  coverage  from  existing 
police  departments  because  of  the  boat  harbor. 

The  situation  concerning  fire  protection  is  similar  to  police 
protection  as  Cross  Village  Township  contracts  with  the  Village  of  Pellston 
to  provide  their  fire  fighting  services.  From  Pellston,  Cross  Village  is  a 
15  mile  trip.  The  fire  department  is  equipped  with  three  pumper  trucks, 
one  tanker  truck,  and  approximately  15  fire  fighters.  In  a  survey 
conducted  in  1977  (Harans,  1978),  rural  Emmet  County  residents  rated  fire 
protection  as  being  fairly  good  while  urban  residents  rated  it  slightly 
more  favorably.  For  residents  to  retain  their  high  satisfaction  with  fire 
protection  it  will  be  necessary  for  that  service  to  grow  accordingly  with 
population.  As  Cross  Village  Township's  population  is  expected  to  increase 
at  a  constant  rate  during  the  next  20  years,  it  is  assumed  that  this  would 
not  burden  the  Pellston  fire  fighting  facilities.  If  construction  within 
Cross  Village  is  extensive,  it  may  become  possible  for  the  township  to 
support  its  own  volunteer  fire  fighting  force. 
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PUBLIC  INVOLVEMENT  AND  COORDINATION 


INTRODUCTION 

Public.  Involvement,  as  part  of  tbe  planning  process  for  this  study, 
entailed  various  forms  of  communication  between  the  study  planners  and 
identified  publics  which  included  governmental  representatives,  public  and 
private  organizations  and  agencies,  and  the  study  area  citizenry.  The 
purpose  of  public  Involvement  is  to  identify  and  explore  problems  of  the 
area  as  seen  by  the  public,  and  to  exchange  ideas  on  solutions  to  these 
problems.  All  of  this  interaction  is  taken  into  consideration  in  selection 
of  the  recommended  plan. 

PUBLIC  INVOLVEMENT 

A  mailing  list  of  Congressional,  Federal,  State,  county,  and  local 
officials;  navigation  and  business  interests;  environmental  and 
conservation  groups;  media;  and  private  individuals  was  developed  early  in 
the  study.  The  list  has  been  kept  up  to  date,  with  additions  or  deletions 
made  as  the  study  progresses,  through  the  use  of  attendance  lists  of  public 
meetings,  periodic  mailings,  and  written  requests. 

A  public  information  fact  sheet  was  distributed  to  interested  parties 
on  8  November  1978,  informing  them  of  the  initiation  of  the  post 
authorization  study.  The  notice  stated  the  information  compiled  in  the 
1966  Report  of  the  Chief  of  Engineers  on  Cross  Village,  Michigan,  would  be 
reexamined  along  with  any  new  information  which  was  available.  Input 
concerning  the  proposed  harbor  was  requested  from  the  public  and  notice  was 
provided  to  them  of  an  upcoming  public  workshop. 

On  6  December  1978,  a  public  workshop  was  held  in  the  Cross  Village 
Township  Hall  and  was  attended  by  115  persons  representing  the  citizenry  of 
Cross  Village,  the  Corps  of  Engineers,  the  Michigan  State  Waterways 
Commission,  and  Congressional  and  Michigan  State  legislative  liaison.  The 
purpose  of  the  workshop  was  to  solicit  public  views  on  the  proposed  light- 
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draft  vessel  harbor  improvements  at  Cross  Village,  Michigan.  In  general, 
opinion  was  in  favor  of  some  type  of  harbor  at  Cross  Village;  however, 
there  was  much  discussion  as  to  what  types  of  uses  were  to  be  allowed  In 
the  harbor  and  what  size  of  harbor  was  needed.  There  was  a  consensus  among 
those  people  present  that  the  authorized  harbor  design  be  altered  to 
preserve  as  much  of  the  township  swimming  beach  as  possible.  It  was  also 
questioned  what  would  be  done  with  the  material  left  from  the  ruins  of  the 
1939  Works  Progress  Administration's  breakwater  at  the  site. 

A  second  workshop  was  held  on  27  August  1980  Ln  the  Holy  Cross 
Community  Hall  at  Cross  Village.  The  workshop  was  attended  by 
approximately  240  persons  representing  Federal,  State,  and  local 
governments,  local  residents,  and  interested  parties  from  adjacent 
communities.  The  majority  of  the  concerns  raised  dealt  with  social  and 
economic  Impacts  on  the  area  as  a  result  of  building  a  harbor  at  Cross 
Village.  The  people  were  concerned  about  the  amount  and  type  of 
development  which  might  occur  and  any  effects  the  harbor  might  have  on 
local  taxes.  Other  concerns  expressed  were,  that  the  harbor  size  be  kept  as 
small  as  possible,  that  plans  be  looked  at  for  developing  a  harbor  for 
refuge  purposes  only,  and  that  plans  for  controlling  oil  spills  within  the 
Viarbor  be  available.  it  was  decided  that  another  workshop  would  be  held  ln 
the  near  future  to  present  more  detailed  plans  of  the  Good  Hart  and 
Sturgeon  Bay  Point  sites  and  associated  data  on  their  respective  benefits 
and  costs. 

On  13  November  1980  a  third  public  workshop  was  held.  The  meeting  was 
held  primarily  as  a  foiLow  up  to  the  27  August  meeting  to  present  detailed 
plans  of  the  three  harbor  locations  still  being  considered.  The  sites 
included  Cross  Village,  Good  Hart,  and  Sturgeon  Bay  Point-  Also  presented 
were  data  on  the  benefits  and  costs  associated  with  each  harbor  plan  which 
had  not  been  available  at  the  previous  workshop.  Approximately  100  people 
attended.  Most  citizens  In  attendance  appeared  to  favor  the  harbor  at 
Cross  Village;  however,  there  were  still  concerns  about  the  size  and 
commercial  aspects  of  the  harbor,  as  well  as  any  effects  of  the  harbor  on 
the  property  owners  adjacent  to  the  harbor  site. 


A  formal  public  meeting  was  held  on  16  June  1981  at  the  Holy  Cross 
Community  Hall  in  Cross  Village  following  the  distribution  of  the  draft 
Phase  I  General  Design  Memorandum  with  Environmental  Impact  Statement  to 
the  public.  The  meeting  was  attended  by  approximately  100  people.  The 
District  Engineer's  proposed  recommendations  for  a  harbor  for  light-draft 
vessels  at  Cross  Village  were  presented  and  formal  statements  were  accepted 
from  the  public.  The  concerns  raised,  again  centered  on  support  for  the 
harbor  or  anticipated  adverse  effects  on  the  local  small  town  environment 
or  tax  base.  A  new  concern  highlighted  at  this  meeting  was  the  loos  of 
use  of  the  township  park  during  construction. 

A  digest  of  the  16  June  1981  public  meeting  Is  found  at  the  end  of  this 
Appendix. 

STUDY  COORDINATION 

Assorted  correspondence,  telephone  communications,  and  personal 
contacts  have  been  made  with  the  public  since  the  beginning  of  the  study. 
These  actions  facilitated  the  exchange  of  views  and  Information  concerning 
all  aspects  of  the  study.  A  list  of  those  groups  contacted  is  provided 
helow. 

Elected  Officials.  One  of  the  major  sources  of  Information  is  from  elected 
officials  who  represent  various  Interests  and  concerns.  Their  input,  as 
representatives  of  their  constituencies,  is  of  importance  in  the  plan 
formulation  process.  A  list  of  elected  officials  Includes: 

Honorable  Carl  M.  Levin,  United  States  Senator  -  Michigan 

Honorable  Donald  W.  Riegle,  Jr.,  United  States  Senator  -  Michigan 

Honorable  Robert  W.  Davis,  United  States  Representative  -  Michigan  11th 
District 

Honorable  William  G.  Milliken,  Governor  of  the  State  of  Michigan 

Honorable  Mitch  Irwin,  Michigan  State  Senator  -  37th  District 

Honorable  John  M.  Engler,  Michigan  State  Senator  -  36th  District 

Honorable  Connie  Binsfeld,  Michigan  State  Representative  -  104th 
District 

Honorable  Steve  Andrews,  Michigan  State  Representative  -  106th  District 

Honorable  Ralph  Ostllng,  Michigan  State  Representative  -  103rd  District 

Honorable  Charles  H.  Varnum,  Michigan  State  Representative  -  107th 
District 
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Governmental  Agencies.  Many  Federal,  State,  regional  ani  local  agencies 
are  Interested  in  water  resources  development  and  have  contributed  views 
and  information  during  the  study.  A  list  of  governmental  agencies  and 
units  is  Included. 

Federal 


U.S.  Department  of  Transportation 

-  Coast  Guard 

-  Federal.  Highway  Administration 
U.S.  Envt  ronraental  Protection  Agency 
Federal  Energy  Regulatory  Commission 
U.S.  Department  of  the  interior 

-  Geological  Survey 

-  Heritage  Conservation  and  Recreational  Service 

-  National  Park  Service 

-  Fish  and  Wildlife  Service 

-  Bureau  of  Indian  Affairs 

U.S.  Department  of  Commerce 

-  Coast  and  Geodetic  Survey 

-  Maritime  Administration 

-  Economic  Development  Administration 

-  National  Oceanic  and  Atmospheric  Administration 

U.S.  Department  of  Agriculture 

-  Soil  Conservation  Service 

-  Forest  Service 

U.S.  Department  of  Health  Education  and  Welfare 
U.S.  Department  oi  Housing  and  Urban  Development 

-  Federal  Housing  Administration 


State  of  Michigan 

Michigan  Department  of  Public  Health 

Michigan  Department  of  State  Highways  t»  Transportation 
Michigan  Department  of  Wetural  Resources 

-  Water  Resources  Division 

-  Water  Management  Division 

-  Waterways  Division 
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-  Recreation  Cultural  Arts  Advisory  Commission 

-  Fisheries  Division 

-  Land  Resources  Programs  Division,  Coastal  Management 

Program 

-  Groat  lakes  Fisheries  Advisory  Commission 
Michigan  Department  of  State 

-  Michigan  History  Division 
Michigan  Department  of  Agriculture 
Michigan  Department  of  Labor 
Michigan  Department  of  Commerce 
State  Planning  Agency 

State  Clearinghouse,  Division  of  inte rgovernmental  Relations 

Local  and  Regional 

Great  Lakes  Basin  Commission 
Great  Lakes  Commission 

Northwest  Michigan  Regional  Planning  and  Development  Commission 
Northwest  Michigan  Resource  Conservation  and  Development  Council 
County  of  Kmmet,  Office  of  Planning  and  Zoning 
Emmet  County  Board  of  Supervisors 
Emmet  County  Soil  Conservation  District 

Clerks  of  Antrim,  Charlevoix,  Cheboygan,  Emmet,  Grand  Traverse, 
Kalkaska,  Leelanau,  and  Mackinac  Counties. 

Township  Supervisors  of  Bliss,  Center,  Cross  Village,  McKinley, 
Readmond  and  Wawatan  Townships  In  Emmet  County. 

Cross  Village  Township  Board 

Cross  Village  Township  Clerk 

Organized  Groups.  These  groups  usually  have  varied  interests  and  concerns 
Some  have  major  interests  in  the  study  itself  while  others  have  only  a 
peripheral  Interest.  They  include  such  interests  as  business  and 
conservation,  and  are  identified  because  they  may  have  some  impact  on,  or 
may  be  Impacted  by,  the  study  results.  A  list  of  organized  groups  follows 

Petoskey  Regional  Chamber  of  Commerce 
Beaver  Isla  v.l  Boat  Company 
Wind  jamme r  Ha r  i.roi ,  I  no  - 
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Greenpeace 

Michigan  United  Conservation  Clubs 
Michigan  Bass  Federation 
Michigan  Trallfinders 
Emmet  County  Lake  shore  An so  elation 
Little  Traverse  Bay  Conservancy,  Inc. 

Lake  Michigan  Federation 
Michigan  Sea  Grant  Program 

University  of  Michigan,  Institute  of  Science  &  Technology 

Yacht  Clubs,  Marinas,  and  Marina  Supply  Companies  on  Lake  Michigan, 
Western  Lake  Huron,  and  at  Duluth,  Minnesota 

General  public.  This  includes  Individuals  not  represented  by  any  of  the 
above  groups  or  organizations  who  have  expressed  interest  In  the  study.  To 
help  reach  the  broadest  range  of  private  Individuals  possible,  notices  were 
also  sent  to  Post  Offices  between  Cheboygan  and  Traverse  City  that  were 
within  25  miles  of  Lake  Michigan,  and  to  Media  companies  (Television, 

Radio,  and  Newspapers)  in  Petoskey,  Harbor  Springs,  Cheboygan,  Traverse 
City,  and  Sault  Ste.  Marie,  Michigan. 

The  degree  of  participation  varies  with  the  individual  organizations 
listed. 

PERTINENT  CORRESPONDENCE 

Correspondence  pertinent  to  the  Phase  I  General  Design  Memorandum 
study  follows.  Additional  correspondence  can  be  found  in  Supplement  4 
of  the  Final  Environmental  Impact  Statement. 


STATE  OF  MICHIGAN 


NATURAL  RESOURCES  COMMISSION 
HARRY  H.  WHITELEY 

Chairman  GEORGE  ROMNEY,  Governor 

CARL  T.  JOHNSON  DEPARTMENT  OF  NATURAL  RESOURCES 

RALPH  A.  MAC  MULLAH,  Director 

April  21,  1969 


E.  M.  LAITALA 
Robert  c.  McLaughlin 
AUGUST  SCHOLLS 

ROBERT  J.  FURLONG 

Soerttory  to  the  Commit, ion 


WATERWAYS  COMMISSION 
CHARLES  A,  BOYER 

Chairman 

VOLMAR  J,  MILLER 
Vice  Chairman 
LEONARD  H,  THOMSON 
ROBERT  F,  KINO 
FREDERICK  O.  ROUSE,  JR, 


Slevtm  T.  Motor,  Buildir 
Laming,  Michigan  4892) 
3730626 


Serial  No.  702-69 
File  No.  EMT-CV 


Mr.  James  T.  White,  Jr. 

Colonel,  Corps  of  Engineers 
District  Engineer,  Detroit  District 
P.0.  Box  1027 
Detroit,  Michigan  48231 

Dear  Colonel  White: 

This  is  in  answer  to  your  letter  of  February  20,  1969,  advising  of  action 
taken  by  the  Water  Resources  Council  to  establish  a  new  procedure  for 
evaluating  benefits  and  costs  of  water  resources  projects  and  the  effect 
of  such  action  on  the  authorized  project  at  Cross  Village  Harbor,  Michigan. 

At  its  meeting  held  April  16-17,  1969,  the  Michigan  State  Waterways  Com¬ 
mission  acted  on  this  matter  and  authorized  me  to  provide  you  with  the 
following  statement  of  assurance: 

This  will  certify  assurance  of  the  capability  and  willingness 
of  the  Michigan  State  Waterways  Commission  to  provide  the  re¬ 
quirements  of  local  cooperation  or  reimbursement  outlined  in 
your  letter  of  inquiry  regarding  the  Cross  Village  Harbor, 

Michigan  project.  These  requirements  will  be  provided  at  the 
time  requested  by  the  District  Engineer,  U.S.  Artny,  Corps  of 
Engineers,  in  accordance  with  applicable  legislative  authority 
governing  the  project. 


Keith  Wilson 
Director 
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MAILING  ADDRESS:  G~BP~2 
U.3.  COAST  GUANO 
WASHINGTON,  D  C.  IOSW 
fh°nk:  202-426-1062 
5230/Ser  No.  047 

*  3  1  OCT  1979 

Mr.  Rob  Fuller 

U.S.  Army  Engineers  District 
*  Planning  Branch 
P.O.  Box  1027 
Detroit,  Michigan  48231 

Dear  Mr.  Fuller J 

After  reviewing  our  automated  file  of  boating  accidents  (enclosure  1),  1 
could  find  only  four  accidents  that  occurred  on  the  Great  Lakes  in  the 
counties  you  mentioned  where  the  weather  conditions  were  poor.  Of 
these,  only  one  of  the  cases  could  possibly  be  associated  with  the  lack 
of  a  safe  harbor  around  Beaver  Island.  This  was  case  #27133  which 
occured  on  July  2,  1978.  This  case  involved  the  sinking  of  a  boat  from 
taking  on  water  over  the  transom  during  adverse  weather  conditions. 

Other  than  this  case,  I  have  no  indications  of  accidents  in  this  area 
where  a  safe  harbor  an-  Seavgr  IslaTtd  would  have  been  of  benefit. 

There  are  two  additional  information  sources  within  the  Coast  Guard  that 
you  may  wish  to  contact.  The  first  is  the  Office  of  Operation.  They 
maintain  information  concerning  Coast  Guard  Search  and  Rescue  Assistance 
in  preventing  Boating  Accidents.  The  second  is  the  Office  of  Marine 
Safety  which  maintains  information  concerning  Commercial  Vessel 
Accidents . 

If  you  have  any  questions  about  this  information,  feel  free  to  call  me 
at  202-426-1062  (FTS  426-1062). 


DEPARTMENT  OF  TRANSPORTATION 
UNITED  STATES  COAST  GUARD 


Sincerely, 


It'*  B  law  WB 
can  llva  with. 


• - On  Beautiful  Crooked  Lake  -  Gateway  to  the  Inland  Waterway 

Windjammer 

-  Marina, Inc , 

•  j^.oDE N.  MICHIGAN  49764  COMPLETE  MARINA  SERVICE 


November  20,  1978 


U.  o.  *rny  Corps  01’  Engineers  November  «su, 

box  1027 

Detroit,  Michigan  43231 

rtttni  Hob  fuller,  Project  Manager 

Gentlemen  S 

With  respect  to  your  memo  regarding  the  proposed 
harbor  development  at  Cross  Village, 

I  a #&. in  wish  to  offer  our  support  to  this  project 
as  it  is  urgently  needed  for  the  s;  fe*,y  tn<2 
convenience  of  the  small  boater  as  well  as  others 
in  the  murine  industry • 

The  course  around  Gray's  Reef  and  the  Wuugoschance 
Point  area  is  in  itself  rather  "touchy”  ana  a 
port  to  find  security  if  necessary  can  be  essential. 

It  has  long  been  needed. 

I  write  this  letter  as  I  will  not  be  able  to  attend 
the  workshop  on  December  6th. 

Respectfully  submitted, 


Robert  L.  Meyer ,rKunager 
The  Windjammer  Marina,  Inc. 


►HONt  It,  It  I  «4G  59JJ  TNAVIBH  CITY. 

M3«  AfDOPABK  CT.  MICHIGAN  <»U  | 

? 

1  December  1978  -j 

1 

P.  McCallister,  Chief  Engineering  Division 
Department  of  the  Army 
Detroit  District,  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 


Dear  Mr.  McCallister:  i 

f 

*  1 
We  are  writing  in  regards  to  the  Cross  Village  harbor  feasibility  study.  j 

Several  months  ago,  when  this  project  was  considered  for  deauthorization,  \ 

our  Ccmnission  passed  a  resolution  indicating  strong  support  for  this  j 

project  at  the  Regional  level  .  We  were  happy  to  learn  that  funds  have  < 

now  been  appropriated  to  begin  the  engineering  and  design  studies.  Our  j 

primary  concerns  regarding  the  development  of  a  harbor  of  refuge  are:  1 

1)  that  local  officalr,  and  citizens  have  the  opportunity  to  participate  J 

in  the  planning  process;  and  2)  that  local,  county,  and  Regional  officials  | 

are  made  aware  of  the  anticipated  economic,  social,  and  environmental  I 

inpacts  of  the  project.  Your  public  workshop  scheduled  for  6  December  1978  J 

should  provide  some  good  constructive  input  from  the  local  citizens.  J 

4 

•3 

We  would  appreciate  being  kept  informed  on  the  prooress  of  the  feasibility  J 

study  and  receiving  a  copy  of  the  final  document  when  it  is  available.  f 

If  we  can  be  of  any  assistance  in  your  study  effort,  please  give  us  a 
call.  Thank  you.  J 


DJW/el 


Sincerely, 


CMaaO 

David  J.  Warner 
Coastal  Zone  Planner 
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Northwest  Michigan 

Resource  Conservation  and  Development  Area 


10850  Traverse  Hwy.,  Suite  11 05 
TRAVERSE  CITY,  MICHIGA-N  49684 
Telephone  (61 6)  946-681 1 


December  15,  1978 
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Mr.  Robert  Filler 
Project  Manager 
P.  0.  Box  1027 
Detroit,  Michigan  1+823'* 

Dear  Mr.  Fuller, 

On  April  10,  1969  the  Northwest  Michigan  Resource  Conservation  and 
Development  Council  reviewed  and  approved  action  on  the  establishment 
of  a  port  of  refuge  in  the  Village  of  Cross  Village. 

It  is  our  understanding  that  funding  has  been  restored  to  prepare  the 
economic  and  environmental  reports  on  this  project  as  Phase  I. 

The  RC&D  Area  Council  and  RC&D  County  Committee  have  identified  this 
project  as  one  of  top  priority  in  Emmet  County  and  liave  included  it 
in  the  Resource  Conservation  and  Development  plans  for  Northwest 
Michigan. 


We  believe  this  project  is  still  vciy  much  needed  and  should  receive  top 
priorities  fer  engineering  and  construction  from  the  Army  Corps  of 
Engineers.  Establishment  of  this  facility  will  provide  a  much  needed 
harbor  of  refuge  and  create  additional  recreation  opportunities  as 
well  as  boost  the  economy  of  this  small  community. 

The  Northwest  Michigan  Resource  Conservation  and  Development  Council 
strongly  endorses  this  project  and  offers  its  support  and  assistance 
where  possible  to  bring  it  to  reality. 


Sincerely  yours, 

ssell  w.  Gingrich 
Chairman,  RC&D  Council 


cc:  Don  Riegle,  U.S.  Senator 
Sander  Levin,  ll.S.  Senator 
Bob  Davis,  U.S.  Representative 
.  Harry  Pintarclli 
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NATURAL  RESOURCES  COMMISSION 

CARL  T.  JOHNSON 
E  M  LAFTALA 
DEAN  RRIOGEON 
HILARY  F.  SNELL 
HARRY  H.  WHITELEY 
JOAN  L  WOLFE 
CHARLES  G.  YOUNGl.OVE 


STATG  OF  MICHIGAN 


WIlLI/*  A  G.  MILUKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWA  :D  A.  T  iHNER  Director 

December  27,  1978 


WATERWAYS  COIN 

CHARLES  A.  M 
ARTHUR  0.  EU| 
LEONARD  J.  HI 
VOLMAR  J  Mlj 
LEONAHO  H. 

P.O.  Box  300M| 
Lansing.  Michidj 
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Serial  No.  3456-78 
File  No.  EMT  C V 


fir.  P.  McCal lister,  Chief 
Engineering  Division 
Department  of  the  Army 
Detroit  District  Corps  of  Engineers 
Box  1027 

Detroit,  MI  48231 


i 


1 


Dear  Mr.  McCal lister: 


This  is  in  response  to  your  letter  requesting  information  concerning  expect-  j 
ed  seasonal  and  transient  berthing  requirements  at  Cross  Village.  We  have  | 
attempted  to  determine  future  requirements  for  such  berthing  based  on 
expected  growth  trends  in  the  recreational  fleet  and  state-wide  boat  owner 
surveys.  However,  it  is  very  difficult  to  predict  figures  for  Individual 
projects  with  data  of  this  nature.  We  are  therefore  predicating  our  esti¬ 
mates  on  a  regional  basis  and  attempt  to  show  that  the  berths  provided  by 
the  Cross  Village  project  will  be  helpful  in  meeting  the  regional  needs. 

•3 

Based  on  preliminary  results  of  our  mail  surveys  of  boat  owners  and  expected  i 
growth  in  the  recreational  fleet,  we  anticipate  a  need  to  provide  4,719  ■ 

additional  public  wells  for  seasonal  renters  by  1989.  Our  surveys  also  j 

show  that  about  8%  of  the  boat  days  spent  on  the  Great  Lakes  by  craft  over  ] 

20  feet  are  spent  in  waters  off  this  area  of  the  state  (N.W.  lower  peninsula,  j 

Planning  Region  10).  We  assumed  that  if  this  pattern  remained  similar,  8% 
of  the  seasonal  public  wells,  378  wells,  should  be  made  available  In  this  ] 
area.  We  plan  to  fill  this  need  with  the  projects  listed  below.  \ 

I 

Project  Additional  Seasonal  Wells  J 


Elk  Rapids 
Frankfort 
Suttons  Bay 
Traverse  City 
Petoskry 
Cross  Village 


C*F  ££  % 
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STATE 


102 

40 

16 

150 

50 

20 

378 
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Mr.  P.  McCall ister 
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December  27,  1978 


To  check  on  current  demand  for  seasonal  mooring  in  the  area,  we  obtained 
waiting  lists  for  seasonal  wells  from  the  communities  of  Petoskey,  Mackinaw 
City,  Harbor  Springs,  and  Elk  Rapids.  The  City  of  Petoskey  has  42  boats  on 
their  waiting  list  for  seasonal  dockage  at  the  coimiunity  harbor.  Similarly, 
Mackinaw  City  has  1  boat,  Harbor  Springs  has  9  boats,  and  Elk  Rapids  has  45. 
While  all  cf  these  boats  could  not  be  transferred  to  seasonal  dockage  at 
Cross  Village,  it  does  indicate  some  transfers  would  take  place. 

There  is  also  the  additional  demand  by  people  who  do  not  now  own  a  boat  but 
would  purchase  one  if  dockage  was  available.  These  people  don't  necessar¬ 
ily  appear  on  waiting  lists  and  we  cannot  estimate  their  numbers  for  this 
facility.  However,  it  should  be  noted  that  year-around  and  seasonal  hous¬ 
ing  in  this  area  continues  to  be  in  high  demand. 

Transient  accommodations  are  provided  at  Petoskey  and  Harbor  Springs  south 
of  Cross  Village  and  Mackinaw  City,  and  Mackinac  Island  and  St.  Ignace  to 
the  north.  Mackinaw  City  and  Mackinac  Island  are  85-90%  occupied  during 
July  and  August,  as  is  Petoskey  to  the  south.  Harbor  Springs  is  even  busier 
with  July  over  140%  and  August  at  93%.  Most  transient  traffic  would  be 
cruising  north  to  the  Island  and  back.  Therefore,  a  facility  similar  in 
size  to  Petoskey  for  transient  accommodations  would  be  logical  or  about  30 
slips. 

Adding  this  to  the  seasonal  requirements  indicates  a  facility  of  50  total 
slips  would  be  appropriate.  If  you  have  any  questions,  please  let  us  know. 


Waterways  Division 

KW:J0:pas 
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EMMET  COUNTY  SOIL  CONSERVATION  DISTRICT 

COURT  HOUSE 

PETOSKEY  MICHIGAN 


Colonel  Melvyn  Remus 
District  Engineer 

Detroit  District  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 


January  5,  1979 


Dear  Colonel  Remus, 

This  is  to  re-confirm  our  support  of  the  Cross  Village  Port  of  Refuge  Project. 

For  your  Information—  The  Cross  Village  Port  of  Refuge  Project  is  also 
supported  through  the  Northwest  Michigan  Resource  Conservation  Development  Dlst. 
whereby  the  U.S.  Soil  Conservation  Service  through  their  RC&D  Basic  Recreation  & 
Facility  Program  could  compliment  a  portion  of  the  project  providing  funds  ere 
available. 


For  further  information  concerning  the  program—  contact— 

Mr.  Bill  Grinin 
District  Conservationist 
Soil  Conservation  Service 
29  North  Park  Street 
Boyne  City,  Michigan  49712 
616-582-7341 


Respectfully , 
Leonard  Overholt 


-  w/  C  ' 


cc.  Carl  Argiroff 


— acaef 


Secretary 

Emmet  Soil  Conservation  Diet. 
7675  Valley  Road 
Levering,  Michigan  49755 


County  Of  Emmet 


CITY-COUNTY  BUILDING 

Offlc*  of  Potoikty,  Michigan  49770 

PLANNING  &  ZONING 
phonai  1-61&-347-7780 


January  23,  1979 


Department  of  the  Army 

Detroit  District,  Corps  of  Engineers 

Box  1027 

Detroit,  Michigan 
48231 

ATTENTION:  Mr.  P.  McCallister,  Chief,  Engineering  Division 

This  office  has  reviewed  the  U.S.  Corps  of  Engineers  report  concerning  the 
Harbor  of  Refuge  for  Cross  Village,  Michigan,  dated  January  1979. 

Please  be  advised  that  this  office  is  in  agreement  with  the  Plan  of  Study  for 
Reformulation  Phase  1,  General  Design  Memorandum,  Harbor  of  Refuge,  Cross 
Village,  Michigan.  To  the  extend  feasible  and  in  accordance  with  the  wishes  of 
Cross  Village  Township,  this  office  encourages  the  development  of  a  design 
plan  that  maximizes  the  retention  of  the  Township's  existing  swimming  beach. 
Also,  some  engineering  review  may  be  helpful  in  regards  to  access  roads  leading 
to  the  proposed  Harbor  of  Refuge. 

We  appreciate  having  the  opportunity  to  review  study  elements  as  they  evolve. 
Sincerely, 

Tfltty  (P  /?u7&vL 

Max  R.  Putters 

Office  of  Planning  and  Zoning 


Copy:  Mr.  Harry  Pintarelli,  Supervisor,  Cross  Village  Township 


MfUML  MtOUNCU  COMMIMION 

CARL  T.  JOHNSON 
t.  M  IAJTALA 
OCAN  FRlOGEON 
HILARY  F.  SNELL 
MARRY  H.  WNITELEY 
JOAN  l.  WOLFE 
CHARLES  a.  YOUNQLOVE 


STATE  OF  MICHIGAN 


WILLIAM  G.  MILLIKEN.  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

STEVENS  T.  MASON  BUILDING,  BOX  3002B.  LANSING,  MICHIGAN  A8909 
HOWARD  A  TANNER.  OiiRclor 

January  24,  1979 


Colonel  Remus 
Attn:  P.  McCalister 
Department  of  the  Army 
Corps  of  Engineers 
P.0.  Box  1027 
Detroit,  Michigan  48231 


Dear  Colonel  Remus: 


Re:  NCEED-PB 


Michigan's  Coastal  Management  Program  has  reviewed  the  plan  of  study  for 
"Reformulation  Phase  I  General  Design  Memorandum,  Cross  Village,  Michigan 
Harbor  of  Refuge"  and  we  favor  the  continuation  of  the  study  and  con¬ 
struction  planning. 


We  have  recorded  one  Nominated  Area  of  Particular  Concern  to  this  harbor 
of  refuge.  Each  nomination  documents  the  management  need  associated 
with  an  area  by  local/regional  interests.  Endorsement  of  these  APC's 
means  that  management  recommendations  are  consistent  with  established 
state  and  local/regional  coastal  management  program  goals. 


APC  10-49  nominates  Cross  Village  as  a  recreational  area.  Management 
recommendations  are  for  the  development  of  a  harbor  of  refuge.  This 
nomination  was  endorsed  by  the  regional  unit  of  government,  the  Northwest 
Michigan  Regional  Planning  and  Development  Commission.  The  Corps  pro¬ 
posed  harbor  is  consistent  with  the  documented  APC. 

A  concern  of  the  Coastal  Management  Program  and  of  the  local  residents 
Is  that  of  erosion  control.  Breakwater  construction  should  be  planned 
to  minimize  beach  erosion.  The  Michigan  Waterways  Division  may  contri¬ 
bute  suggestions  on  harbor  design. 


Please  call  517/373-1950  if  I  may  help  you  further  during  any  phase  of 
this  project. 


Sincerely, 

clJs 


kcJhi' 


Chris  A.  Shafer,  In  Charge 
Coastal  Management  Program 
Land  Resource  Programs  Division 

CAS:MK: jg 
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United  States  Department  of  the  Interior 

MSI  I  AND  WII.Ul  II  l  SI  KVUI  ,N 

East  Lansing  Arsa  Offics 
1405  South  Harrison  Road 
East  Lansing,  Michigan  48623 


January  26,  1979 


Colonel  Melvyn  D.  Remus 
U.S.  Army  Engineer  District 
Detroit 
P.O.  Box  1027 
Detroit,  Michigan  48231 

Attention:  NCEED-PB 

Dear  Colonel  Remus: 

This  responds  to  your  letter  received  on  January  15,  1979  requesting  comments  on 
the  draft  Plan  of  Study  for  Reformulation  Phase  I  General  Design  Memorandum  for 
a  Harbor  of  Refuge  at  Cross  Village,  Michigan.  These  comments  have  been 
prepared  under  the  authority  of  and  in  accordance  with  the  provisions  of  the  Fish 
and  Wildlife  Coordination  Act  (48  Stat.  401,  as  amended;  16  U.S.C.  661  et  seq.). 

As  proposed,  the  project  consists  of  breakwaters,  an  anchorage  and  maneuver  area, 
and  an  entrance  channel.  This  harbor  of  refuge  would  be  designed  primarily  for 
small  commercial  vessels  and  recreational  boats. 

We  have  reviewed  the  draft  Plan  of  Study  which  outlines  and  defines  procedures 
and  studies  which  will  be  required  to  complete  the  General  Design  memorandum 
and  the  draft  environmental  statement.  We  believe  that  with  the  information 
gathered  from  the  studies,  inventories  and  surveys  indicated  in  the  Plan  of  Study, 
along  with  our  onsite  investigations,  we  will  be  able  to  determine  the  probable 
effects  of  the  proposed  project  on  the  fish  and  wildlife  resources  and  their 
habitats  in  the  project  area. 

W  oreciate  this  opportunity  to  comment  on  the  draft  Plan  of  Study  and  look 
a  ward  to  continued  coordination  regarding  project  planning  activities. 


Sincerely  vours. 


i  £  r* 

UNITED  STATES 

ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  V 

230  SOUTH  DEARBORN  ST. 

\  f<? 

CHICAGO.  ILLINOIS  £0604 

ja#8c  m 


Mr.  P.  McCallister 

Chief,  Engineering  Division 

U.S.  Army  Engineer  District,  Detroit 

Box  1027 

Detroit,  Michigan  48231 
Dear  Mr.  McCallister: 

Thank  you  for  your  letter  of  January  18,  1979,  regarding  the  Plan  of 
Study  for  a  proposed  harbor  of  refuge  at  Cross  Village,  Michigan. 

Your  letter  requested  our  comments  and  recommendations  on  the  study. 

The  General  Design  Memorandum  and  Draft  EIS  should  address  the 
capabilities  of  any  present  or  proposed  sewage  treatment  facility  to 
handle  sanitary  flow  attributable  to  small  boat  harbors.  The  possi¬ 
bility  of  the  Beaver  Island  Ferry  using  the  harbor  could  aggravate  any 
possible  sewage  treatment  problems  in  the  area.  The  secondary  impacts 
upon  the  small  community's  water  supply  and  waste -treatment  facilities 
should  be  studied,  and  implications  for  environmental  degradation  should 
be  carefully  evaluated. 

We  appreciate  this  opportunity  for  an  early  coordination  with  your 
office  and  look  forward  to  receiving  the  Draft  EIS  when  it  is  issued. 
Please  feel  free  to  contact  Mrs.  Arlene  Kaganove  at  312/353-2307  for 
any  further  coordination  regarding  the  subject  proposal. 

Sincerely  yours, 


y&jUis'jLtLt 

Barbara  J. 


yy.  Vsu'  t*, 

Taylor,  Cnief 


Barbara 

Environmental  Impact  Review  Staff 
Office  of  Federal  Activities 
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IN  REPt.Y  REFER  TO: 

D6427  GL 
L.  Mich. 


United  States  Department  of  the  Interior 

HERITAGE  CONSERVATION  AND  RECREATION  SERVICE 
LAKE  CENTRAL  REGION 
ANN  ARBOR.  MICHIGAN  48107 


January  31,  1979 


P.  McCallister,  Chief 
Engineering  Division 
Army  Corps  of  Engineers 
Detroit  District 
Box  1027 

Detroit,  Michigan  48231 

Attn:  NCEED-PB 

Dear  Mr.  McCallister: 

This  is  in  response  to  your  request  for  early  coordination  and  comment 
relative  to  the  Phase  I  General  Design  Memorandum  investigations  for 
Cross  Village,  Michigan. 

Based  on  the  information  provided  and  our  general  knowledge  of  the  area, 
it  appears  that  the  proposed  improvement  may  Impact  on  the  swimming 
activities  which  take  place  at  the  site.  Care  should  be  taken  in  the 
design  of  the  harbor  so  as  to  avoid  conflict  with  this  longstanding 
activity. 

This  comment  is  provided  as  technical  assistance  and  does  not  satisfy 
our  obligation  under  the  National  Environmental  Policy  Act  with  respect 
to  any  future  documents  which  may  be  prepared. 

Sincerely  yours, 

FRANK  D.  JONES 
Regional  Director 

By: 


Acting 
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natural  rhourcu  commission 

CAUL  T.  JOHNSON 
I.  M.  IAITALA 
DC  AN  PAIOGEON 
HILARY  F.  SNELL 
HARRY  H.  WHITELIY 
JOAN  L  WOLFE 
CHARLES  0.  YOUNOLOVE 


STATE  OF  MICHIGAN 


WILLIAM  G  MILUKEN.  Qovsrnor 

DEPARTMENT  0*  NATURAL  RESOURCES 

8TEV6NS  T,  MASON  BUIlDlNO.  SOX  30028.  CaNsiNG.  MiCHIQ^kj  48909 
HOWARD  A  TANNER,  Oif«|0r 

February  1  ,  1979 


Mr.  Philip  A.  McCallister 
Chief,  Engineering  Division 
U.  S,  Corps  of  Engineers 
P.  0.  Box  1027 
Detroit,  Michigan  48231 

Dear  Mr.  McCal 1 ister: 

The.  following  information  is  provided  in  response  to  your  request  of 
Mr.  Ned  Fogie  of  this  department  for  data  on  sport  and  commercial 
fishing  at  Cross  Village,  Michigan. 

Unfortunately,  our  data  on  the  1877  estimates  on  sportfishing  for 
Emmet  County  do  not  separate  Cross  Village  from  Harbor  Springs  or 
Petoskey,  so  one  must  interpret  from  the  following  total  f’gure- 
Department  of  Natural  Resources  field  people  from  the  subject  area 
suggest  that  approximately  10-l5%of  the  county's  fishing  occurs 
at  and  around  the  Cross  Village  area. 

Type  Fishing  Number  of  Fish 

Est  imated  Catch  Angler  _Days  F » shermen 

Great  Lakes  Saimonids  59,380  A3, 953  5,957 

Great  Lakes  Nonsalmonids  9,721  ,99 1  1,771 

At  the  present  time,  it  is  estimated  that  an  angler  day  is  worth  about 
$35*00  to  the  Great  Lakes  angler. 

A  single  commercial  fisherman  docks  at  Cross  Village-  Hts  annual  catch 
of  whitefish  varies  around  35,000  to  40  ,  000  Pounds.  The  going  rate  of 
whitefish  for  the  market  can  applied  to  this  poundage  for  a  dollar 
value  estimate. 

If  you  have  any  additional  questions,  please  feel  free  to  contact  me. 

Sincere  1y. 

L.  N.  W«tte*  P.E-,  Acting  Chief 
Water  Management  Division 


cJr  & 

fr  -'  v  ■ 
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NATURAL  AtSOVACt*  COMMISSION 

CAAL  T  jO'iNSON 
t  M  L>H*IA 
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Hour  f  E.NUI 
MAAHT  H  WHIIll  '.Y 
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STATE  OF  MICHIGAN 


M 


WILLIAM  Ci  MIL  l IKl'M.  Govun/ir 


DEPARTMENT  OF  NATURAL  RESOURCES 

MOWAKD  A  TWINER.  Uifedor 


June  15,  1979 


WAUNWAfS  COMMISSK 

CMA.I  i;$  A  00*1* 

AH”  ■!>  0  IV  ■ 
ItOMHO  nii'im 
VOiMAH  j  Ml;  III)  ; 

LEON'vhO  H  IWM'J 

AO  Bo*  yn,M 
L Anting  Michigan  4W 


Serial  No.  2030-79 
File  No.  EMT-CV 


Ms.  Marilyn  Johnson 

Detroit  District 

U.S.  Army,  Corps  of  Engineers 

P.0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Ms.  Johnson: 

Enclosed  is  a  conceptual  plan  for  the  development  of  mooring  and  launching 
facilities  for  the  proposed  harbor  of  refuge  at  Cross  Village.  The 
launching  accommodation  will  probably  be  developed  in  two  stages  with 
half  being  installed  shortly  after  completion  of  the  harbor  and  half 
being  installed  jbout  ten  years  later.  The  m, coring  facilities  will 
probably  be  developed  in  three  stages  ten  years  apart.  Of  course 
many  things  could  happen  to  alter  these  timetables. 

In  addition,  of  course,  the  Beaver  Island  Ferry,  commercial  fishermen, 
and  charterboatmcn  are  expected  to  develop  mco-'age  in  the  harbor. 

The  breakwater  configuration  shown  is  that  which  was  provided  by  your 
office  some  months  ago.  You  may  wish  to  alter  the  plan  in  the  interests 
of  economy  since  a  smaller  harbor  than  that  indicated  on  the  plan  should 
suffice. 

Sincerely, 

Raymond  6.  Lawrence 

Chief  Planner  &  Project  Coordinator 

Waterways  Division 
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Serial  No.  252-80 
File  No.  EMT  CV 


Mr.  P.  McCall ister,  Chief 
Engineering  Division 
U.S.  Army  Corps  of  Engineers 
Detroit  District 
P.0.  Box  1027 
Detroit,  Michigan  48231 

Dear  Mr.  McCall ister: 


Your  letter  dated  January  11,  1980,  to  the  Chief  of  the  Waterways  Division 
regarding  proposed  development  of  mooring  facilities  at  Cross  Village  has 
been  assigned  to  me  for  necessary  action. 

Enclosed  is  a  conceptual  plan  indicating  the  proposed  development  as  you 
requested.  In  addition,  I  am  enclosing  a  suggested  revision  to  the  break¬ 
water  configuration.  It  is  anticipated  that  this  change  might  contribute 
toward  a  more  serene  harbor.  What  I  am  suggesting  is  that  an  effort  be 
made  to  reduce  the  size  of  the  opening.  Wave  studies-and  other  research 
would  have  to  be  done,  of  course,  before  the  length  and  direction  of  the 
extension  could  be  established. 


If  you  wish  to  discuss  this  plan,  please  contact  me. 

cerely  yours, 


P 


RaymoiV#  G.  Lawrence 

Chief  Planner  &  Project  Coordinator 

Waterways  Division 
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Refer  to: 
9000. 


STATE  OF  MICHIGAN 


NATURAL  RESOURCES  COMMISSION 

JACOB  A.  HOEFER 
E.  M.  LAITALA 
HIIARY  F.  SNELL 
RAUL  H.  WENOLER 
HARRY  H.  WHITElifY 
JOAN  l.  WOLFE 
CHARLES  YOUNGLOVE 


WILLIAM  G.  MILLIKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A.  TANNER,  Dirocler 


August  1,  1980 


WATERWAYS  COMMISSION 

CHARLES  A.  BOYER 
LEONARD  J.  HEPFER 
WILLIAM  E.  ROSE 
STUART  E.  SHEILL 
LEONARD  H.  THOMSON 

P.  O.  Box  30028 
Laming,  Michigan  4B909 

322-1311 
Area  Cod*  517 


Serial  No.  2430-80 
File  No.  EMT-CV 


Mr.  P.  McCallister,  Chief 

Engineering  Division 

Department  of  the  Army 

Detroit  District,  Corps  of  Engineers 

P.0.  Box  1027 

Detroit,  Michigan  48231 

Dear  Mr.  McCallister: 

Your  letter  dated  July  28,  1980  to  the  Chief  of  the  Waterways  regarding 
the  proposed  Harbor-of-Refuge  at  Cross  Village  has  been  assigned  to  me 
for  reply. 

All  of  the  alternate  sites  you  have  suggested  were  examined  and  rejected, 
for  various  reasons  many  years  ago.  As  a  result  of  a  telephone  request 
from  your  office,  I  visited  all  of  these  proposed  sites  on  July  23,  1980, 
and  offer  the  following  comments: 

1.  Sucker  Creek  -  The  distance  from  Mackinaw  City  to  Sucker 
ZTreek  is  34  miles.  The  distance  from  Sucker  Creek  to  Harbor 
Springs  is  32  miles.  The  trip  between  Grays  Reef  and  Sucker 
Creek  is  over  very  shoal  and  ro4ck  strewn  waters.  Because 
of  the  length  of  the  trip,  the  dangerous  area  over  which  a 
portion  of  the  voyage  must  be  made  and  the  fact  that  there 
are  no  services  available  at  Sucker  Creek  make  it  less 
attractive  than  Cross  Village  as  a  proposed  Harbor-of-Refuge. 

2.  Sturgeon  Bay  Point  -  The  distance  from  Mackinaw  City  to 
Sturgeon  Bay  Point  is  35  miles..  The  distance  from  Sturgeon 
Bay  Point  to  Harbor  Springs  is  30  miles.  There  are  no  ser¬ 
vices  of  any  kind  available  at  Sturgeon  Jay  Point.  The 
entire  area  is  an  undeveloped  beach  surrounded  by  precariously 
stable  sand  dunes.  Development  of  an  access  road,  parking 
lot,  and  other  structures  may  upset  the  dune  balance.  Because 
of  the  cruising  distances  involved,  the  lack  of  services  and 
the  possible  undesirable  effects  of  disturbing  the  dunes, 
Sturgeon  Bay  Point  is  less  attractive  than  Cross  Village  as 

a  proposed  Harbor-of-Refuge. 
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3.  Good  Hart  -  The  distance  from  Mackinaw  City  to  Good  Hart  is 
38  miles.  The  distance  from  Good  Hart  to  Harbor  Springs  is 

16  miles.  Except  for  a  very  small  community  park  all  property 
in  the  area  is  privately  owned  and  occupied  by  dwellings 
of  considerable  value.  The  distance  from  the  village  to 
the  public  property  is  one  mile.  Half  of  this  distance  is 
over  a  paved  road,  the  other  half  is  over  a  one  lane  dirt 
trail.  The  services  in  the  village  consist  of  a  combination 
gas  station-grocery  store  and  two  antique  shops.  The  public 
property  is  quite  high  being  at  least  twe  ,ty  feet  above  IGLD. 

The  distance  from  services,  the  inadequacy  of  public  owner¬ 
ship,  the  inordinate  amount  of  earthwork  which  would  be 
required  for  development  of  shore  facilities  and  the  fact  c 
that  this  site  requires  the  longest  single  leg  from  a  protected 
harbor  makes  Good  Hart  less  attractive  than  Cross  Village  as 
a  proposed  Harbor-of-Refuge. 

4.  Cross  Village  -  The  distance  between  Mackinaw  City  and  Cross 
Village  is  34  miles.  The  distance  between  Cross  Village  and 
Harbor  Springs  is  25  miles.  The  distance  from  the  Village  to 
the  proposed  site  is  0.4  mile.  Three  fourths  of  this  is  over 
a  paved  road  and  the  remaining  quarter  is  over  all  weather 
gravel.  Public  ownership  ift  the  form  of  a  township  park  is 
adequate  for  proposed  development  and  of  such  an  elevation 
that  virtually  no  earthwork  will  be  required.  Village  ser¬ 
vices  consist  of  a  gasoline  station,  grocery  store,  restaurant 
and  bar,  post  office,  township  offices,  school,  and  two  churches. 
There  is  one  minor  problem  with  this  site.  A  portion  of  the 
public  ownership  consists  of  a  wetland.  This  problem  is  being 
resolved  to  the  satisfaction  of  the  environmental  agencies  by 

a  judicious  locating  of  the  shore  facilities. 

I  believe  that  the  above  provides  adequate  justification  for  the  selection  of 
Cross  Village,  as  opposed  to  the  other  alternatives,  as  the  site  for  the  pro¬ 
posed  Harbor-of-Refuge.  If,  however,  you  wish  to  discuss  this  further,  please 
contact  me. 


G.  Lawrence 
t  Chief 
Waterways  Division 

RGL:db 


u-28 


lift. 


U  -i  HuCiJUlu 


BEAVER  ISLAND  BOAT  COMPANY 

102  Bridge  Street 
Charlevoix,  Michigan  49720 

PH:  (616)  547-2311 


20  August  1980 


Mr.  P.  McCallister 
Chief,  Engineering  Division 
Dept,  of  The  Army 

Detroit  District,  Corps  of  Engineers 
Box  1027 

Detroit,  MI  48231 
Dear  Mr.  McCallister: 

In  response  to  your  letter  of  12  August  1980  it  is  our  intention  at  this  time  to 
move  our  operation  to  Cross  Village,  MI  should  the  harbor  be  constructed  there. 

The  other  two  sites  you  are  considering  do  not  have  the  advantages  of  Cross  Village 
therefore  if  you  decide  on  either  of  them  we  would  have  to  reevaluate  our  position. 


In  response  to  your  other  questions  I  offer  the  following  information.  The 
Beaver  Island  Boat  Co.  has  two  (2)  vessels.  One  being  95  feet  in  length  the 
other  65  feet.  The  safe  operating  drafts  being  12  feet  as  we  draw  8  feet  aft 
and  5  feet  forward.  In  1979  we  made  282  trips  between  Beaver  Island  and  Charle¬ 
voix,  I  anticipate  232  trip3  for  1980  and  232  trips  in  1981,  The  average 
number  of  passengers  I  can  only  estimate  for  1980  as  being  approximately  76  per 
trip.  The  cost  per  mile  for  fuel  (@96,9$  per  gl.)  for  our  vessels  is  $4,50. 

The  maintenance  cost  per  mile  is  $3,92, 

Our  frieght  volume  averages  approximately  13  tons  per  day  excluding  vehicles. 

We  haul  a  variety  of  frieght  including  vehicles,  groceries,  produce,  meat,  fish, 
livestock,  lumber  and  building  supplies,  etc. 

Belou  is  a  list  of  distances  and  running  times  from  Beaver  Islan  to  Charlevoix 
and  the  3  proposed  sites: 


Beaver  Island  to  Cross  Village 
Beaver  Island  to  Good  Hart 
Beaver  Island  to  Sturgeon  Bay  Pt 
Beaver  Island  to  Charlevoix 


Beaver  Islander 

South  Shore 

24  M 

1HR  45MIN 

2HR  05MIN 

23  M 

1HR  36KIN 

1  HR  55MIN 

26  M 

1HR  53MIN 

2 HR  15MIN 

32  M 

2HR  15MIN 

2 HR  45MIN 

The  fuel  savings  alone  would  be  about  $17,000,00  if  we  were  running  out  of  Cross 
Village, 


I  hope  this  information  aids  you  in  reaching  a  favorable  decision  to  construct  a 
harbor  in  Cross  Village,  If  I  can  be  of  any  further  assistance  do  not  hesitate 
to  contact  me. 


Sincerely, 


J,  Eric  /Kammermann,  MIR 
Beaver  Island  Boat  Co, 
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WILLIAM  C.  MIltIKIN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

Howard  A.  tanner,  Di>»«ior 

September  2,  1980 


WATERWAYS  COMMISSION 

CHARLES  A.  BOYER 
LEONARD  J.  MEfECR 
WIUIAM  E.  ROSE 
STUART  f.  SHEILL 
LEONARD  H  THOMSON 

P.  O.  Box  30038 
Looting,  Michigan  48909 

323-131) 

Ar*o  Cod*  5)7 


Serial  No.  2578-80 
File  No.  EMT  C V 


Mr.  G.  0.  Platz,  Assistant  Chief. 

Engineering  Division 

Detroit  District 

Corps  of  Engineers 

Box  1027 

Detroit,  Michigan  48231 


Dear  Mr.  Plat?.: 

Reference  is  male  to  your  letter  dated  August  26,  1980,  regarding  the 
proposed  parking  layout  for  the  Cross  Village  study. 


The  Waterways  Division  will,  when  appropriate,  make  a  new  design  for  the 
referenced  parking  lot.  The  new  design  will  take  into  account  the  concerns 
of  the  Corps,  Fish  and  Wildlife  Service  and  Wildlife  Division  of  the  Depart¬ 
ment  of  Natural  Resources  with  respect  to  wetlands  and  threatened  species. 

In  the  meantime,  and  for  conceptual  purposes,  your  layout  is  satisfactory. 

When  the  time  omes  for  actual  construction,  this  agency  will  more  carefully 
define  present  jublic  ownership,  establish  tWe  actual  topography  and  hydro¬ 
graphy  existing  at  that  time  and  design  the  recessary  shore  support  facili¬ 
ties  accordingly. 

If  you  have  any  questions  or  wish  to  discuss  this  further,  please  contact 
me. 


Assistant  Chief 
Waterways  Division 
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WILLIAM  G  MiLLIKTN  Gnvornor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A  TAMNfcR.  Dnec-tor 

September  22,  1980 
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Mr.  P.  McCallister 
Chief,  Engineering  Division 
Detroit  District 
Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  48231 
Dear  Mr.  McCallister: 

I  am  writing  you  in  response  to  your  letter  of  August  15,  1980  to  Mr.  Scott, 

Chief  of  Fisheries  Division,  requesting  information  concerning  the  native 
American  commercial  fisheries  in  the  vicinity  of  Cross  Village.  In  answer 
to  your  questions,  the  following  information  is  provided. 

1.  What  is  the  present  situation? 

Answer:  The  United  States  of  America,  the  Bay  Mills  Indian  Community  and  the 
Sault  Ste.  Marie  Indian  Communities  (maybe  the  Grand  Traverse  Indian  Community 
also  -  their  status  in  the  suit  is  questionable)  have  sued  the  State  of  Michigan 
to  obtain  treaty  fishing  rights  for  descendeius  of  Indians  who  ceded  the  Michigan 
territory  in  7  Stat  491  (Map  I.).  Presently  these  Indians  are  fishing  and  the 
state  has  been  precluded  from  regulating  their  fisheries  by  order  of  Federal 
District  Judge  N:>el  P.  Fox.  The  case  is  on  ar.peal  in  the  li.S.  Sixth  Circuit 
Court  of  Appeals  in  Cincinnati.  The  appeal  wil  1  most  likely  be  continued  to 
the  U.S.  Supreme  Court,  regardless  of  the  decision  of  the  appellate  court. 

2.  Who  is  being  affected  by  the  court  rulings? 

Answer:  Persons  being  affected  by  the  decision  are  all  the  citizens  of  the 
United  States. 
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3.  What  geographical  area  is  encompassed  by  this  controversy? 

Answer:  All  the  ceded  portion  of  Michigan  referred  to  in  7  U.S.  Stat  491,  minus 
a  few  small  areas  ceded  prior  to  1836.  (See  Map  I.) 

4.  What  species  of  fish  are  involved  and  what  is  their  value  and  annual  catch 
in  tons? 

Answer:  The  Indian  fishery  that  developed  in  the  1836  treaty  area  (7  Stat  491) 
took  in  excess  of  the  pounds  of  fish  listed  on  Table  I  in  1979.  The  poundage, 
figures  given  are  for  those  fish  sold  in  the  wholesale  fish  trade  within  Michigan 
only  (no  record  is  available  for  the  total  Indian  catch  which  would  also  include 
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fish  sold  locally  to  restaurants,  sold  in  the  retail  trade,  consumed  for  subsis¬ 
tence,  etc.,  as  well  as  those  sold  in  the  wholesale  trade  out  of  state).  These 
figures  are  for  fish  caught  throughout  the  Michigan  waters  of  the  Great  Lakes 
within  the  7  Stat  491  treaty  area. 

The  pounds  of  fish  caught  by  licensed  Michigan  commercial  fishermen  in  the  same 
area  are  listed  in  Table  II.  These  figures  represent  the  total  catch  as  reported 
by  the  nontreaty  fishers. 

5.  What  is  the  projected  future  of  the  fishing  industry  in  this  area? 

Answer:  The  cost  cf  managing  and  maintaining  stocks  of  fish  in  the  Great  Lakes 
appears  to  be  rising  at  a  faster  rate  than  the  value  of  the  commercial  product. 
Consequently,  the  future  for  the  commercial  fisheries  does  not  look  very  bright 
unless  we  can  turn  the  declines  in  stocks  around.  This  will  take  the  full  coop¬ 
eration  of  the  fishers  and  a  considerably  larger  amount  of  money  than  is  presently 
available.  As  it  is  most  uncertain  at  this  time  whether  or  not  the  state  will  be 
in  a  position  to  manage  the  fish  stocks  in  the  Great  Lakes  area  ceded  in  7  Stat  491 
we  cannot  with  any  degree  of  accuracy  predict  what  may  be  the  future  of  the  ish 
stocks  and  fisheries  in  the  Cross  Village  area.  However,  we  can  say  with  certainty 
that  the  fish  stocks  in  northern  Lake  Michigan  are  again  showing  severe  stress 
and  decline  due  to  overharvest.  Further,  the  populations  of  lake  trout,  which  had 
been  rebuilt  through  10  years  of  stocking  and  on  which  we  had  high  hopes  for  devel¬ 
oping  self-sustaining  populations,  have  been  nearly  harvested  out.  The  chances 
for  rehabilitation  of  the  trout  populations  are  most  slim  if  possible  at  all  under 
present  conditions. 

I  apologize  for  not  being  more  specific  on  the  future  of  commercial  fishing  in 
the  Cross  Village  area.  However,  until  we  can  determine  whether  or  not  the  state 
will  have  the  authority  to  manage  its  Great  Lar.es  fishing  opportunities  in  this 
area,  a  projectico  of  what  may  happen  in  the  future  is  not  possible  with  any  degree 
of  confidence. 

If  I  can  provide  you  any  further  information,  please  do  not  hesitate  to  contact  me. 


Great  Lakes  Program  Manager 
FISHERIES  DIVISION 
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DEPARTMENT  OF  TRANSPORTATION  Address  reply  to: 

commander  (oan) 

UNITED  STATES  COAST  GUARD  Ninth  Coast  Guard  District 

1240  East  9th  St. 

Cleveland,  Ohio  44139 
Phone:  '216)522-3991 
16500 
Ser  313 

15  October  1980 


From:  Commander,  Ninth  Coast  Guard  District 

To:  District  Engineer,  Detroit  District,  U.S.  Army  Corps  of  Engineers, 

P.0.  Box  1027,  Detroit,  Michigan  48231 

Sub j :  Phase  I  General  Design  Memorandum:  Study  for  a  Harbor  for 

Liglt-Draft  Vessels  in  the  Vicinity  of  Cross  Village,  Michigan 

Ref:  (a)  NCEED-PB  dtd  3  Oct  80 

1.  All  three  sites  under  consideration  will  require  the  establishment  of 
two  battery  operated  minor  lights  mountei  on  standard  20'  poles.  The 
lights  would  be  located  near  the  outer  end  of  each  breakwater.  First  costs 
are  estimated  at  $35,000  each.  Estimated  annual  maintenance  cost  is  $500 
per  light . 


2,  Althcu>h  vandalism  to  aids  to  navigti.ion  is  a  serious  and  growing  prob¬ 
lem,  we  do  not  believe  that  merely  endir>;  the  walkway  a  few  feet  short  of 
the  lights  will  keep  it  from  happening.  We  have  no  objection  to  your 
providing  a  safe  wallway  the  entire  length  of  the  breakwaters  if  you  deem 
it  approp-jate  to  do  so.  It  would  also  b£nefit  our  servicing  personnel. 


G*A 


C.  A.  MILLRADT 


By  direction 


Enel:  (1)  Harbor  plans  (3  sheets) 


BEAVER  ISLAND  BOAT  COMPANY 

102  Bridge  Street 
Charlevoix,  Michigan  49720 

PH:  1616)  547-2311 


October  23,  I960 


Mr,  P.  McCellister,  Chief 
Department  of  the  Army 
Detroit  District,  Corps  ol'  Engineers 
Box  102? 

Detroit,  MI  48231 
Dear  Mr.  McCallisters 

1  am  taking  this  opportunity  to  clarify  our  position  on 
the  Cross  Village  Haroor  Project.  At  your  puDlic  workshop  on 
August  27,  1980,  a  new  member  of  our  board  of  Directors, 

Ronald  L.  YJojan,  stated  that  the  Beaver  Island  Boat  Company 
had  no  immediate  interest  in  moving  to  Cross  Village. 

This  was  a  very  inaccurate  and  misleading  statement. 

Being  a  new  member  of  our  board,  Mr.  Wojan  was  at  that  time 
unaware  of  our  future  plans.  Let  me  reassure  you  that  the 
Beaver  Island  Boat  Company  has  every  intention  at  this  time 
to  relocate  our  operation  to  Cross  Village  should  a  Harbor 
be  constructed  there. 

If  there  is  anything  that  I  or  the  Manager,  John  E, 
Kammermann,  of  the  Beaver  Island  Boat  Company  can  do  to 
help  in  any  way  in  pushing  this  project  through  do  not 
hesitate  to  call.  We  are  behind  it  100%. 

Sincerely, 

BEAVER  ISLAND  BOAT  COMPANY 

Joseph  L.  McDonough 
President 

JLMimmh 

ccs  J.  E.  Kammermann 
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County  Of  Emmet 


CITY-COUNTY  BUILD. NG 

Offlca  of  Peto»key,  Michigan  49770 

PLANNING  &  ZONING 
Phcna:  1-616-347-7780 


October  29,  1980 


Mr.  Jeff  Groski 
Planning  Branch 
Army  Corps  of  Engineers 
P.0.  Box  1027 
Detroit,  Michigan 
48231 

Dear  Mr.  Groski: 


Sorry  for  the  errcr  in  the  land  use  evaluation .  Thank-you  for  1 
bringing  .it  to  my  attention.  The  corrections  have  been  made  and  | 
you  should  find  everything  in  order.  | 

The  only  error  found  in  the  land  use  count  was  the  tot.  1  number  | 
of  businesses.  There  are  nine  instead  of  f  .e  original  erght.  There  .j 
was  a  private  campground  overlooked,  vhle.i  will  have  an  effect  | 
on  the  total  number  of  uses  being  equal  on  both  inventories.  .  | 
The  land  use  count  total  is  182  and  the  evaluation  by  zoning  districts  i 
total  is  183.  The  campground  extends  into  two  zoning  districts,  j 
the  RRr 2  and  SR-1,  and  it  is  accounted  for  i i  both  districts  adding,  j 
one  extra  use  to  that  total.  \ 


The  other  errors  were  mistakes  in  the  land  use  evaluation  by  zoning 
districts,  and  have  been  corrected  as  well. 


Sincerely, -A 

GJU4.1 

Jeffpry  Rhilli 


rps 


Office  of  Planning  and 


Zoning 


t(  (?»!£'  j 

\ns.  °  W' 

\r,v 


\ 

\ 


l 
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Ka’ttet  CounLy 

Office  of  Planning  and  Zoning 


CROSS  VILLAGE  TOWNSHIP 
LAND  USE  COUNT 

USE  TYPE 

1.  Total  no.  of  permanent  and  seasonal  homes . 169 

2.  Total  business .  9 

3.  Qusi  public  uses .  4 

TOTAL  USES . 182 


DATA  COMPLIED 
AUGUST  1978 
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CROSS  VII. LACK  TOWNSHIP 
LAND  USE  EVALUATION  BY  ZONING  DISTRICTS 
ZONING  DISTRICTS 

FF-1  Total  land  area- 1655  acres 
Minus  road  area-  >7.5  acres 
Net  l  and  area  1 6 1  7  ".  b  acres 

Total  user.  19 

Total  land  area  developed  19.19  acres 
Percent  land  area  developed  1 . 27„ 


FF-2  Total,  land  area- 2280  acres 

Minus  Road  area-  4  7  acres 
Wet  Land  area  2237. 5  acres 

Total  uses  18 

Total  land  area  developed  36.36  acres 
Percent  land  area  de' eloped  1 . 6% 


RR- 1  Total  land  area-  136.)  acres 

Minus  Road  area-  ?6_  acres 
Net  land  area  I7< 'J\  acres 

Total  uses  32 

Total  land  area  developed  16.16  acres 

Percent  land  area  uceloped  1.2% 

Rk-2  Total  land  area-  718.5  acres 
Minus  road  area-  3 1_  acres 
Net  land  area  657  5  acres 

Total  uses  67 

Total  land  area  developed  23.73  acres 
Percent  land  area  developed  3 . 570 


SR-1  Total  land  area  554  acres 

Minus  road  area  _4  8.1_7  acres 
Net  land  area  50578  acres 

Total  uses  41 

Total  land  area  developed  2  8-23  acres 
Percent  land  area  developed  5.07o 


'Ai.Vr.i’lCt  '■  i: 
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CROSS  VI 1, LACE  TOWNSHIP 


LAND  USE  EVALUTION  CONTINUED 
ZONING  DISTRICTS 

R-2B  Total  land  area  -  25.35  acres 
Minus  road  area  5.37  acres 
Net  land  area  19795  acres 

Total  uses  16 

Total  land  area  developed  8.08  acres 

Percent  laud  area  developed  40.07. 

B- 2  Total  land  acrcsl.7.56  acres 

Minus  road  acres  5 . 38  acres 
Net  Land  area  1 2 . 3b  acres 

Total  uses  10 

Total  land  area  deve.' oped  10.16 
Percent  land  area  developed  82.17. 


Phon*  616-347-2801 


County  Of  Emmet 

CITY-COUNTY  BUILDING 
Pctoikay,  Michigan  48770 

November  17,  1980 

BOARD  of  COMMISSIONERS 


P.  McCallister 
Chief,  Engineering  Division 
Dept,  of  the  Army 
Detroit  Corps  of  Engineers 
Box  1027 

Detroit,  Mi  48231 
Dear  Mr.  McCallister: 

The  construction  of  the  proposed  Farbor  of  Refuge  at  Cross  Village, 
Michigan  will  not  only  benefit  that  area  economically,  but  will  most  cer¬ 
tainly  be  an  improvement  to  safe  navigation  in  northern  Lake  Michigan. 

The  Emmet  County  Board  of  Commissioners  is,  therefore,  very  supportive 
of  this  project  and  on  behalf  of  the  Board  I  hereby  reaffirm  its  support 
of  the  Parbor  of  Refuge  as  a  necessary  and  beneficial  project  for  Cross 
Village. 

Sincerely, 

£>■$& 

Irene  D.  Granger 
Chief  Deputy  Clerk 


STATE  OF  MICHIGAN 


NATURAL  RESOURCES  COMMISSION 

JACOB  A.  HOEFER 
E.  M.  IAITAIA 
HILARY  f.  SNELL 
PAUL  H.  WENDLER 
HARRY  H.  WHITELEY 
JOAN  l.  WOLFE 
CHARLES  O.  YOUNOLOVE 


WILLIAM  G.  MILLIKEN,  Governor 

DEPARTMENT  OF  NATURAL  RESOURCES 

HOWARD  A.  TANNER,  Director 

February  17,  1981 


WATERWAYS  COMMISSION 

CHARLES  A.  BOY  EC 
LEONARD  I.  HEPFER 
WILLIAM  E.  ROSE 
STUART  E.  SHEILl 
LEONARD  H.  THOMSON 

P.  O.  Box  30028 
loniing,  Michigon  48909 

322131) 

Area  Code  517 


Serial  No.  273-81 
File  No.  EMT-CV 


Mr.  P.  McCall ister,  Chief 
Engineering  Division 
Corps  of  Engineers 
Detroit  District 
P.0.  Box  1027 
Detroit,  MI  48231 

Dear  Mr.  McCall ister: 

Reference  is  made  to  the  proposed  plan  for  developing  a  small  craft  harbor 
at  Cross  Village,  and  more  particularly,  to  a  meeting  between  representatives 
of  various  divisions  of  the  Michigan  Department  of  Natural  Resources  and 
members  of  your  planning  staff  which  was  held  in  Lansing  on  February  12,  1981. 

At  that  meeting,  Mr.  Lou  Marchinda,  project  engineer,  brought  up  four  items 
of  concern  to  the  Detroit  District.  They  are  as  follows: 

1.  Attitude  of  the  Waterways  Division  to  the  proposed  breakwater 
design  which  would  permit  development  of  a  maximum  1  1/2  foot 
wave  within  the  basin. 

2.  Method  of  handling  the  wastewater  from  the  proposed  toilet-shower 
building  and  sewage  pump-out  facility. 

3.  Impact  of  the  proposed  development  on  any  threatened  plant  species. 

4.  Impact  of  recently  passed  legislation  regarding  sand  dune  mining 
on  the  proposed  plan. 

The  Waterways  Division  is  prepared  to  accept  a  maximum  1  1/2  foot  high  wave 
within  the  basin.  The  decision  is  based  primarily  upon  economics  and  the 
feeling  that  such  waves  will  only  very  occasionally  occur  during  the  navigation 
season. 


R1026-5  1/80 
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Mr.  P.  McCall ister,  Chief 
Page  2 

February  17,  1981 


When  the  time  comes  for  developing  the  mooring  and  launching  facilities,  this 
agency  will  construct  wastewater  facilities  in  full  compliance  with  the  then 
applicable  rules  of  the  Michigan  Department  of  Health. 


Regarding  items  3  and  4  above,  I  expect  you  will  hear  directly  from  Dr.  Taylor 
of  Wildlife  Division  and  Mr.  Roethele  of  Geological  Survey  Division.  If  I  can 
be  of  any.  further  assistance,  please  contact  me. 

Sincerely, 

^W\4Aa;. 

Raymorig  G.  Lawrence 
Assistant  Chief 
Waterways  Division 


RGL : db 

cc:  Ms.  Watson 
Dr.  Taylor 
Mr.  Roethele 
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Norihern  H'cliigan  Electric  Looperahve, 

TFUPHONt  5fi?.4!)7'.>  -  APIA  CODl  M6  •  P. 

Botjne  Cifij,  Michigan 


P.  O.  BOX  138 


March  9,  1981 


U.S.  Corp  of  Engineering 
Engineering  Division 
P.0.  Box  1027 
Detroit,  Michigan  46231 

Attention:  Mr.  Jeff  Groska 


Dear  Sir  : 


Thank  you  for  your  call  of  inquiry  concerning  the  submarine  cable 
that  feeds  Beaver  Island,  Michigan  from  the  shore  take-off  point 
at  Cross  Village,  Michigan. 

I  am  sending  one  (1)  copy  of  the  three  property  assessments  in¬ 
volved  from  the  top  of  the  hill  to  the  take-off  point  nt  the  shore 
line.  Also  included  is  a  copy  oi  Ihn  be;»r;rUi.e!u  oi  Ar;  :y  p  raV,;. 
number  71-50-7.  The  paragraph  V  on  page  lour  (4)  of  the 
Department  of  Army  permit. 


Thank  you. 


NORTHERN  MICHIGAN  ELECTRIC  COOPERATIVE,  INC. 

't 

ludui/h  i/sAAA 


Richard  B.  Chappell 
Transmission  Manager 


RBC  :  gb 
Enclosures 
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DEPARTMENT  OF  THE  ARMY 


PERMIT  HO.  71-56-7 


PERMIT 


Northern  Michigan  Eleqtric  Cooperative 

P.  0.  Box  138 

Boyne  City,  Michigan 


Diatrict.  Engineer 

U.S.  Artny  Engineer  District,  Detroit 
CorpB  of  Engineers 
Detroit,  Michigan  48231 


Sirs* 

Referring  to  written  requaat  dated  19  February  1971 

upon  the  recommendation  of  the  chief  of  Engineers,  and  under  the  provisions 
^  'f  Section  10  of  the  Act  of  Congress  approved  March  3,  1899  (33  U.S.C.  5  403), 
entitled  "An  net  making  appropriations  for  the  construction,  repair,  and 
preservation  of  certain  public  works  on  rivers  and  harbors,  and  for  other 
purposes,"  you  aro  hereby  Authorised  by  the  Secretary  of  the  Array 

to  place  a  submarine  cable  (20,000  volt) 


in  Lake  Michigan 


at  Cross  Village,  Michigan,  extending  from  the  mainland  to  Beaver  Island;  said 
cable  to  be  buried  out  to  the  15  foot  contour  on  both  9ides  with  all  dredged 
material  to  be  used  as  backfill 


in  accordance  with  tho  plans  and  drawings  attached  hereto  marked t 
"Proposed  Electric  Cable  from  Cross  Village  to  Beaver  Island,  Michigan 
Application  by  Northern  Michigan  Electric  Cooperative  Boyne  City,  Michigan 
February  19,  1971" 


turansusirr i  '.■ttuliAn^K.^maLAA  r  mkmv  irt 1 
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PKKMIT  NO.  71-56-7 


subject  to  the  following  conditional 

(a)  That  this  instrument  docs  not  convey  any  property  rights  either 
in  real  eatate  or  material,  or  any  exclusive  privileges)  and  that  it  does 
not  authorize  any  injury  to  private  property  or  invasion  of  private  rights, 
or  any  infringement  of  Federal,  Statu  or  local  laws  or  reflations ,  nor 
does  it  obviate  the  necessity  of  obtaining  State  or  local  assent  required 
by  law  for  the  structure  or  work  authorized. 

(b)  That  the  structure  or  work  authorized  herein  shall  be  in  accordance 

with  the  plana  and  drawings  attached  hereto  and  construction  shall  be  subject 

to  the  supervision  and  approval  of  the  District  Engineer,  Corps  of  Engineers, 
in  charge  of  tho  District  in  which  the  work  is  to  bo  performed. 

(c)  That  the  District  Engineer  may  at  any  time  make  ouch  inspections 

as  ho  tray  deem  necessary  to  assure  that  tho  construction  or  work  ia  par  forced 

in  accordance  with  the  conditions  of  this  permit  end  all  expenses  thereof 
shall  be  borne  by  the  permittee . 

(d)  That  the  permittee  shall  comply  promptly  with  any  lawful  regulations, 
conditions,  or  instructions  affecting  the  structure  or  work  authorized  herein 
if  and  when  issued  by  the  Federal  Water  Quality  Administration  and/or 

the  st  .te  water  pollution  control  agency  having  jurisdiction  to  abate  or  prevent 
water  pollution,  including  thermal  or  radiation  pollution.  Such  regulations, 
conditions  or  instructions  in  effect  or  hereafter  prescribed  by  the  Federal 
Water  Quality  Administration  and/or  the  State  agency  are  hereby  made  a  condition 
of  this  permit. 

(a)  That  the  permittee  will  maintain  the  work  authorized  herein  in  good 
condition  in  accordance  with  the  approved  plane  . 


That  this  y>*wrmih  ,«..v .  o*-.-  <-o  the  rum  detion  of  the 

work  authorized  herein,  be  suspended  by  authority  or  the  Secretary  of  tiio 
Army  if  it  is  determined  that  suspension  i.u  in  the  public  interest.  * 


(g)  That  thin  permit  may  at  any  tine  be  -nodi  fled  by  authority  of 

the  Secretary  of  the  Amy  if  it  in  determined  that,  under  existing  circum¬ 
stances,  modification  ia  in  the  public  interest .  Tho  permittee,  upon 

rocaipt  of  a  notice  of  modification,  shall  comply  therewith  as  directed 
by  the  Secretary  of  tho  Army  or  his  authorized  rop^onontativa. 


(h)  That  this  perrait  may  be  revoked  by  authority  of  the  Secretary  of 
the  Army  if  the  permittee  fails  to  comply  with  my  of  it9  provisions  or  if 
the  Secretary  determines  that,  under  the  exist m.,  circumstances ,  auch  action 
is  required  in  tho  public  interest.* 

(.1)  That  any  loodificntion,  suspension  or  revocation  of  this  permit 
shall  not  be  the  basis  for  a  claim  for  damages  against  the  United  States. 
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(j)  That  the  United  States  nhall  in  no  way  bo  liable  for  any  damage 
to  any  structure  or  work  authorized  heroin  which  t-ay  bo  caused  by  or  result 
from  future  operations  undertaken  by  tho  Government  in  tho  public  interest. 

(k)  That  no  attempt  shall  be  made  by  the  permittee  to  forbid  the 
full  and  free  use  by  the  public  of  all  navigable  waters  at  or  adjacent  to 
the  structure  or  work  authorized  by  thia  permit. 

(l)  That  if  the  display  of  lights  and  signals  on  any  structure  or 
work  authorized  herein  in  not  otherwise  provided  for  by  law,  such  lights 
and  signals  as  may  be  prescribed  by  the  United  States  Coast  Guard/  shall  be 
installed  and  maintained  by  and  at  tho  expanse  of  tho  permittee, 

(ra)  That  tho  permittee  shall  notify  the  District  Engineer  at  what 
time  tho  cons' ruction  or  uo>:k  will  be  commenced ,  as  far  in  advance  of  the 
time  of  commencement  as  the  District  Engineer  may  specify,  and  of  itu 
completion. 

(n)  That  if  the  structure  or  work  heroin  authorized  is  not  completed 

on  or  before  thirty- first _ day  of  December _ ,  19  74  ,  this  permit,  if 

not  previously  revoked  or  specifically  extended,  shall  conBe  and  be  null 
and  void. 

(o)  That  tho  legal  requirements  of  all  Federal  agencies  be  met. 

(p)  That  this  permit  does  not  authorize  or  approve  the  construction  of 
particular  structures ,  the  authorization  or  approval  of  which  may  require 
action  by  the  Congress  or  other  agencies  of  the  Federal  Government. 

(q)  That  all  tho  provisions  of  this  permit  shall  be  binding  on  any 

.-.vie,!  '.v  >> n xo  .  in  ».-.»».<  on-::  e  :  th  ;;  t  Vv 

( jt)  That  if  the  recording  of  thia  permit  is  possible  under  applicable 
State  or  local  law,  the  permittee  shall  take  such  action  as  laay  be  necessary 
to  record  this  permit  with  tho  Registrar  of  Deeds  or  ok'uo;  appropriate  official 
charged  with  tho  responsibility  for  maintaining  records  of  title  to  and 
interests  in  real  property. 

(a)  That  tho  permittee  agreo  to  make  every  reasonable  effort  to  prosecute 
the  construction  or  work  authorized  herein  in  a  manner  so  as  to  minimize  any 
adverse  impact  of  the  construction  or  work  on  fiah,  wildlife  a>nd  natural 
environmental  values. 

(t)  That  tho  permittee  agrees  that  it  will  prosecute  the  construction 

of  work  authorized  herein  in  a  manner  no  ns  to  minimise  any  degradation  of 
water  quality. 


D-50 


(u)  That  tho  permittee,  upon  receipt  of  a  notico  of  revocation  of 
this  pormit  or  upon  ita  expiration  before  completion  of  tho  authorised 
structure  or  work,  shall,  without  expense  to  tho  Unitod  States,  at  tho 
direction  of  tho  Secretary  of  tha  Army  and  in  such  time  and  manner  a#  tho 
Secretary  or  his  authorised  representative  may  direct,  restore  the  water¬ 
way  to  ita  former  condition.  If  the  permittee  fails  to  comply  with  tho 
direction  of  the  Secretary  of  tho  Array  or  his  authorized  representative, 
the  Secrotary  or  hia  designee  ray  restore  the  waterway  to  its  former 
condition,  by  contract  or  otherwise,  and  recover  tho  coat  thoroof  from 
tho  pumittoe. 

(v)  That  should  there  be  any  interference  with  construction  of 
the  proposed  Federal  Project  at  Gross  Village,  the.  permittee  will 
relocate  that  portion  of  the  cable  aa  directed  and  at  no  cost  to  the 
Federal  Government. 


* A  judgment  aa  to  whether  or  not  nuepenaion,  modification  or  revocation 

in  in  the.  pvbJJ c  interest  involves  a  consideration  of  tho  impact  that  any 
such  action  or  tiro  absence  of  any  ouch  action  may  havo  on  ia»v..u«\o  .'.sited  JLi<; 

the  public  intercut.  Such  factors  include,  but  urn  not  limited  to  navigation, 
fish  and  wildlife,  wator  quality,  economic* ,  conservation,  aesthetics, 
recreation,  water  supply,  flood  dura. tea  prevention,  ecosyntama  and,  in  general , 
tho  noccl3  and  welfare  of  the  pooplo. 


BY  Authority  of  tha  Secretary  of  the  Army i 


Pornittoa  hereby  accepts  tho  terms  and  conditions  of  this  permit. 

ILJL^d^JL^wL. 

<  Pex.  iittu« 

A  ,E  .  Steinbrccher 


KCE  US 
HAY  1970 


J  5  lU 

\[Da 
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Melrose  Park,  II.  60160 
May  19,  1981 


U.S.  Arm>  Engineer  District,  Detroit 
ATTN:  NCEED-EB 
P.0.  BOX  1027 
DETROIT,  MI.  48231 

Gentlemen, 

We  are  long  time  visitors  to  Cross  Village,  Michigan,  and  have 
been  enthusiastic  promoters  for  a  Harbor  in  Cross  Village,  along 
with  our  many  boating  friends,  who  frequent  ,  and  love  the  area. 
We  all  feel  a  proper  facility,  would  make  the  area  so  much  more 
welcome  and  beautiful. 

We  know  Harry  Pintarelli,  a  life  long  resident,  and  the  greatest 
humanitarian  anywhere,  who  has  for  many  many  years  earnestly 
tried  to  get  a  proper  facility  for  the  Village,  realizing  full 
well  what  it  would  do  for  the  area, and  the  boats  trying  to  come 
there . 

We  had  been  on  your  mailing  list  from  previous  communication, 
however,  since  we  relocated,  we  no  longer  receive  mail,  Will 
greatly  appreciate  receiving  progress  reports  again,  for  which 
we  wil  be  most  grateful,  and  will  share  with  our  boating  friends. 

Sincerely, 

$>  /jr<. itxxJLilA- 

E.  A.  Schechtel 
1537  N.  Eagle  Av. 

Melrose  Park,  II.  60160 
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June  11,1 931 


U.  S.  Army  Engineer  District,  Detroit 
Attention:  NCEED-EE 
P.O.Box  #1027 
Detroit,  Mi.,  43231 

Gentlemen: 

If  available  still,  kindly  forward  a  copy  of  the 
Draft  Report  on  the  proposed  harbor  for  CROSS  VILLAGE, 
Michigan  to  the  undersigned. 

Although  w'  re  tardy  in  making  a  rintarneni.  in 
support  of  such  a  harbor  in  the  Cross  Village  area,  we  are 
nonetheless  whole lw»ni  tcdly  in  agreement  wit  it  the  cause . 

We  have  boon  owners  of  sail  and  power  yachts 
on  Lake  Michigan  especially  and  on  the  high  seas  as  well. 
Currently  in  the  prone:  of  di  posing  of  o  120'  diesel  yacht j 
we  are  in  hopes  of  returning  to  something  that  would  permit 
cruising  the  small  harbors  of  the  Lakes  again. 

P  O.  Box  W!50  S  incorely  Yours ,  / 

Barrington,  !'!.  ,  U*C1  o  " '  '  ,  •/  .  ,/ 

L/VcdU,  (  -r  V; 

Mr  .  &  Mrs  Julian  Armstrong 
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CARL  LEVIN 

MICHIGAN 


140  RuitcuL  Building 
WA  tHINOTON.  D.C.  20310 
(202)  224-6221 


^CnHcb  Clerics  Senate 

WASHINGTON,  D.C.  20510 


June  16,  1981 


Col.  Robert  Vermillion 

District  Engineer 

U.S.  Army  Corps  of  Engineers 

P.0.  Box  1027 

Detroit,  MI  48231 


In  reply 

refer  to:  A-CD187 


Dear  Col.  Vermillion: 

My  letter  is  concerning  the  11 .  S .  Army  Corps  of  Engineers 
proposal  for  a  harbor  for  light-draft  vessels  in  the  vicinity 
of  Cross  Village,  Michigan. 


I 

i 


It  is  my  request  that  the  Corps  address  the  following  qu*  stions 
as  they  pertain  to  the  Corps  summary  of  proposed  recommendations 
for  the  harbor  which  were  issued  May  14,  1981. 

Under  the  sub-heading  Social  Considerations,  it  is  mentioned 
that  "some  means  of  treating  harbor  wastewater  would  be  required." 
What  plan  does  the  Corps  have  to  address  this  problem? 

Under  Environmental  Considerations ,  it  is  stated  that  "a  swim¬ 
ming  beach  would  be  constructed  on  the  eastern  side  of  the 
harbor  with  a  portion  of  the  sand  dredged  from  the  harbor  basin." 
Has  this  sand  been  tested  for  pollutants?  Does  the  Environ¬ 
mental  Protection  Agency  (EPA)  or  the  State  of  Michigan  have 
any  objections  to  the  sand  being  placed  on  the  beach? 

It  is  further  indicated  that  the  "remaining  dredged  material 
would  be  placed  along  the  shoreline  downdrift  of  the  harbor  to 
help  alleviate  some  of  the  current  shoreline  erosion  and  prevent 
any  further  shoreline  erosion  which  would  otherwise  result  from 
the  presence  of  the  harbor."  Will  the  relocation  of  the  dredged 
material  be  sufficient  to  prevent  downdrift  shoreline  erosion? 

Has  the  dredged  material  been  tested  for  pollutants?  Does  the 
EPA  or  the  State  of  Michigan  have  any  objections  to  the  use  of 
the  dredged  material  along  the  downdrift  shoreline?  Will  the 
Corps  maintain  responsibility  in  the  event  of  future  shoreline 
erosion  due  to  the  presence  of  the  harbor?  Is  there  any  antici¬ 
pation  by  the  Corps  of  an  over  abundance  of  dredged  material 
from  the  harbor?  If  so,  what  does  the  Corps  plan  to  do  with 
the  material? 
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June  16,  1981 


It  is  also  mentioned  that  "the  rock  material  (from  the  removal 
of  the  existing  breakwater  ruins)  would  be1 reused  to  build  an 
offshore  underwater  reef  as  a  new  habitat  (for  sea  life)."  Has 
there  been  any  objection  by  the  EPA  or  the  State  of  Michigan 
to  the  relocation  of  the  rock? 

Additionally,  due  to  the  interruption  of  the  literal  drift, 
will  a  bypass  system  be  used  in  the  construction  of  the 
harbor  breakwaters? 

My  concern  for  the  Cross  Village  Harbor  project  stems  from  the 
experience  of  my  office  in  obtaining  approval  of  a  Section  111 
for  the  small  draft  harbor  at  Lexington,  Michigan.  These 
questions  are  an  attempt  to  prevent  a  similar  occurrence  at 
Cross  Village. 

I  would  appreciate  being  apprised  of  the  Corps  position 
regarding  my  concerns  and  look  forward  to  your  response.  Thank 
you  for  your  attention  and  consideration. 


Carl  Levin 


kp 
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RESOLUTION 


WHEREAS,  thG  Cross  Village,  Michigan  HARBOR  OF  REFUGE  Project 
is  a  long  awaited  and  much  needed  improvement  to  the  safe  navitatinn 
of  northern  Lake  Michigan  and  its  access  to  the  waters  of  the  other 
Great  lakes;  and 

WHEREAS,  this  project  will  aid  in  the  economic  and  social 
growth  of  northwestern  Michigan,  will  help  in  reducing  unemployment  and 
will  produce  other  related  benefits; 

NOW,  THEREFORE,  BE  IT  RESOLVED  that  this  Board  of  Commissioners 
hereby  affirms  its  complete  support  of  this  very  worthwhile  project;  and 

FURTHER,  that  copies  of  this  resolution  be:  forwarded  to  Senators 
Roigle  and  Levin,  Representative  Bob  Davis  and  Col.  Robert  Vermillion  of 
the  District  Corps  of  Engineers. 


STATE  OF  MICHIGAN) 

)  ss 

County  of  Emmet  ) 


T,  Irene  D.  Granger,  Clerk  of  the 
County  of  Emmet  and  of  the  Emmet  County  Board  of 
Commissioners,  do  hereby  certify  that  this  is  a 
true  and  complete  copy  of  the  resolution  adopted 
by  un.  ••!•;•  vo':-'  of  I  Vie  hoard  of  Odu'o  i  ’'.oner" 
at  a  regular  meeting  held  on  June  23,  1981  at 
I'etoskcy ,  Michigan. 

IN  TESTIMONY  WHEREOF  I  hereunto  set 
my  hand  and  affixed  the  seal  of  said  County  this 
23rd  day  of  June,  1981 


Irene  D.  Grarigef 
Emmet  County  Clerk 
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HARRY  PINT  ARELLI 
Sup.rvlsor 


MARIE  KRUPA 
CUrk 


CROSS  VILLAGE  TOWNSHIP  BOARD 
CROSS  VILLAGE,  MICHIGAN  49723 
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July  9,  1981 


Mr.  C.  Argiroff 
Chief,  Planning  Branch 
3nginec?ring  Division 
Detroit  District,  Corps  of  Engineers 
Box  1027 

Detroit,  Michigan  49)231 


Dear  Mr.  Arsiroff, 

Please  he  advised  that  the  Cross  Village  Tovmship  Board  has  resolved 
to  support  the  reasonable  efforts  of  the  U»S>»  Corps  of  .'.ngineers 
and  the  Michi  gan  State  Waterways  C orris si  on  to  create  a  harbor  at 
Cross  Village,  Michigan. 
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£  A  public  Information  fact  ahaat  describing  tha  atatua  of 

propoaad  harbor  Improvamanta  at  Croaa  Vlllaga.  Emmat  County.  Mlohlgan 


DETROIT  DISTRICT,  U.S.  ARMY  CORPS  OF  ENGINEERS 


THIS  IS  THE  FIRST  IN  A  SERIES  OF  MEMOS  CONCERNING  THE  PROPOSAL  TO 
CONSTRUCT  A  HARBOR  OF  REFUGE  FOR  LIGHT-DRAFT  VESSELS  AT  CROSS  VILLAGE, 
MICHIGAN. 


Funds  have  been  appropriated  to  begin  the  advanced  engineering  and 
design  studies  for  the  Cross  Village,  Michigan,  harbor  of  refuge.  The 
project  was  authorized  by  the  River  and  Harbor  Act  of  1966.  First^the  \ 

Corps  will  review  and  update  the  project  document  (the  Survey  Report) 
done  in  1965.  All  of  the  elements  of  that  report  will  be  re-examined  to  j 

close  the  13-year  gap.  The  economic  justification  of  the  project  will  j 

require  a  complete  restudy.  The  Corps  will  validate  or  discard  certain  'j 

1965  assumptions  concerning  the  harbor,  such  as  the  intent  of  the  Beaver  i 

Island  Ferry  Company  to  use  it  as  a  base  of  operations;  the  prospects,  j 

if  any,  for  commercial  fishing  use*  the  projections  for  recreational 
boating  use,  and  other  key  factors  that  formed  the  economic  justi¬ 
fication  in  the  1965  report.  The  restudy  will  also  examine  any  new  \ 

■i 

alternatives  desired  for  the  design  of  the  harbor,  such  as  adjusting  the 
location  of  the  breakwaters  to  preserve  as  much  beach  front  as  possible. 

1 

The  1965  report  contained  no  environmental  impact  statement.  Now,  a 

complete  environmental  impact  statement  for  the  project  will  determine  j 

if  the  project  is  environmentally  feasible.  Technical  design  criteria 

have  changed  significantly  in  the  last  13  years.  The  Corps  will  update 

those  studies  which  were  completed  prior  to  authorization,  to  establish 

present  engineering,  environmental,  social,  economic  and  institutional 

feasibility  and  acceptability.  j 


The  Detroit  District  is  now  in  the  process  of  beginning  the  restudy; 
this  phase  of  the  study  will  be  completed  in  September  of  1980*  If 
funding  continues  and  the  project  remains  feasible,  it  is  expected  that 
construction  would  begin  in  1983. 

Early  public  input  is  essential,  so  that  citizens'  views  on  harbor 
improvements  desired  can  be  taken  into  account  early  in  the  study. 
Therefore,  a  public  workshop  has  been  scheduled  for  Wednesday, 

6  December  1978,  at  7:00  p.m.  in  the  Cross  Village  Township  Hall. 

This  will  be  an  informal  workshop.  Corps  personnel  will  make  a  short 
presentation  on  the  current  status  of  the  project.  Interested  citizens 
are  Invited  to  attend  and  offer  any  comments  or  questions  concerning 
the  proposed  improvements. 

Inclosed  with  this  notice  is  a  copy  of  the  plan  of  Improvement,  dated 
1965,  which  will  be  the  basis  of  the  review  and  update.  Also  inclosed 
is  a  copy  of  the  workshop  notice.  If  further  information  is  desired, 
please  contact  the  Project  Manager,  Rob  Fuller,  at  P.O.  Box  1027, 
Detroit,  Michigan  48231  or  telephone  313-226-6760.  Comments  or  sug¬ 
gestions  on  the  proposal  should  also  be  directed  to  the  above  address. 


Incl 

as 


P.  McCALLISTER 

Chief,  Engineering  Division 


DIGEST  OF  PUBLIC  MEETING 
Concerning  a  Harbor  for  Light-Draft  Vessels  at 
Cross  Village,  Michigan 
16  June  1981 


GENERAL 


A  formal  public  meeting  was  held  on  16  June  1981  at  the  Holy  Cross 
Community  Hall  in  Cross  Village,  Michigan,  by  the  District  Engineer, 
Detroit  District,  U.S.  Army  Corps  of  Engi  The  meeting  began  at 

approximately  7:12  p.ra.  and  adjourned  at  oxiraately  9:10  p.ra.  The 
meeting  was  attended  by  approximately  100  people  representing  various 
Federal  and  State  agencies,  business  and  concerned  interests,  and  private 
citizens. 

MEETING 


The  purpose  of  the  public  meeting  was  to  present  the  District  Engineer's 
proposed  recommendations  for  the  construction  of  a  harbor  for  light-draft 
vessels  at  Cross  Village,  Michigan.  A  talk  and  elide  presentation  was 
given  by  Mr.  Jeff  Groska,  setting  forth  those  recommendations  as  contained 
in  the  draft  Phase  I  General  Design  Memorandum  and  draft  Environmental 
Impact  Statement.  The  floor  was  then  opened  to  those  persons  who  had 
indicated  a  desire  to  make  a  formal  statement  to  do  so,  af  er  which  a 
question  and  answer  period  was  held  for  those  people  seeking  clarification 
of  concerns  relating  to  the  proposed  harbor. 

STUDY  BRIEFING 


In  Section  101  of  the  7  November  1966  River  and  Harbor  Act  (Public  Law 
89-789),  the  Congress  authorized  the  construction  of  a  harbor  for 
light-draft  vessels  at  Cross  Village,  Michigan.  Funds  were  appropriated  in 
early  fiscal  year  1979  to  conduct  pre-construction  planning  studies  to 
determine  if  the  proposed  harbor  was  still  a  feasible  project  and  if  Cross 
Village  was  the  best  location.  The  draft  reports,  which  were  distributed 
in  April  1981,  presented  the  Corps  of  Engineers  proposed  recommendations 
based  on  information  gathered  from  three  public  workshops,  site  visits, 
technical  studies,  and  coordination  with  other  governnental  agencies  and 
private  organizations. 

During  the  course  of  the  study  four  alternative  locations  for  a  harbor  in 
the  Cross  Village  area  were  Investigated.  These  were  Good  Hart,  Michigan; 
Cross  Village,  Michigan;  Sturgeon  Bay  Point,  and  a  location  near  Little 
Sucker  Creek  in  the  Wilderness  State  Park.  The  sites  at  Good  Hart, 

Sturgeon  Bay  Point,  and  Little  Sucker  Creek  were  found  unacceptable  from 
environmental  and  social  points  of  view,  and  Cross  Village  was  selected  as 
the  best  location  for  the  proposed  harbor. 

Principal  features  of  the  proposed  harbor  include: 
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a<  Two  rubblemound  breakwaters  totalling  2,590  feet  in  length 
enclosing  the  harbor  and  opening  to  the  northeast. 

b.  A  twelve  foot  deep  entrance  channel,  a  minimum  of  140  feet  wide 
where  it  enters  the  harbor,  extending  1,100  feet  and  flaring  out  at  its 
lakeward  end.  An  inner  harbor  access  channel  10  feet  deep,  140  feet  wide, 
and  extending  500  feet  to  the  docking  areas; 

c.  A  two  acre  anchorage  area  also  ten  feet  deep; 

d.  A  concrete  walkway  and  safety  handrail  1,670  feet  long  on  the  west 
breakwater  for  use  by  sport  fishermen  and  others; 

e.  The  use  of  rock  material  from  the  ruins  of  the  existing  W.P.A. 
breakwater  to  form  offshore  reefs  to  encourage  the  buildup  of  fish 
populations  in  the  area; 

f.  The  use  of  uncontaminated  lake  bottom  material,  which  is  to  be 
dredged  from  the  proposed  harbor  site,  to  build  a  swimming  beach  on  the 
east  side  of  the  harbor  and  to  nourish  the  shoreline  a  distance  of  1,500  to 
3,000  feet  northeast  of  the  harbor  within  the  6-foot  contour  line. 
Maintenance  dredging  every  three  years  would  contribute  an  additional 
15,000  cubic  yards  to  this  reach  at  each  dredging;  and 

g.  A  monitoring  plan,  consisting  of  topographic  surveys,  aerial 
photographs,  and  testing  of  bottom  sediments,  to  verify  that  the  initial 
beach  nourishment  and  periodic  maintenance  dredging  would  compensate  for 
any  effects  of  t lie  proposed  harbor  on  area  accretion  and  erosion  processes, 
and  to  check  if  harbor  bottom  sediments  are  becoming  polluted. 

The  first  costs  of  the  proposed  harbor  are  presently  estimated  to  be  5.3 
million  dollars.  Of  this  amount,  3.2  million  dollars  would  be  the  Federal 
government's  share  and  2.1  million  dollars  would  be  a  local  responsibility. 
Using  an  economic  project  life  of  50  years  and  an  interest  rate  of  3-1/4 
percent,  the  project  first  costs  result  in  total  annual  changes  of 
$253,000. 

The  average  annual  benefits  are  presently  estimated  to  be  $312,000  and  the 
project's  benefit  to  cost  ratio  is  1.24  to  1  indicating  the  project's 
economic  feasibility.  The  annual  benefits  are  derived  as  follows: 


Recreational  Boating  -  $179,000 

Harbor  of  Refuge  -  24,000 

Beaver  Island  Ferry  -  31,000 

Recreational  Fishing  -  46,000 

Commercial  Fishing  -  32,000 

Total  -  $312,000 


D-63 


The  proposed  harbor  at  Cross  Village  would  be  expected  to  contribute  to  the 
growth  of  a  stable  year-round  tourism  in  the  region  by  providing  increased 
opportunities  for  summer  activities  which  would  complement  the  region's 
winter  activities.  Some  related  service  facilities  (gift  shops, 
restaurants,  bait  stores)  would  be  established  to  meet  t..e  needs  of  harbor 
users  and  tourists.  These  would  create  limited  job  opportunities  as  would 
the  Beaver  Island  Ferry  operations  and  actual  maintenance  and  operation  of 
harbor  facilities.  Some  growth  in  the  community  would  probably  result  from 
the  presence  of  the  harbor  but  not  substantially  greater  than  that  caused 
by  Che  demand  for  vacation  and  retirement  homes. 

Utilities  and  roads  presently  available  in  the  area  are  capable  of  handling 
the  projected  increases  in  growth  and  the  seasonal  influx  of  tourists. 
However,  the  increased  traffic  may  present  an  increased  safety  problem  for 
pedestrians  in  the  harbor  area. 

The  harbor  design  and  construction  activities  would  all  be  done  in  a  manner 
to  preserve  a  2.4  acre  wetland  located  on  the  proposed  harbor  site. 
Provision  of  on-shore  facilities  would  require  the  removal  of  several 
stands  of  three  State  of  Michigan  threatened  plant  species  but  would  not 
affect  the  species  overall  survival.  Some  grassland,  wooded  areas,  and 
foredune  areas  would  also  be  removed  for  the  construction  of  on-shore 
facilities. 

The  schedule  for  completion  of  the  harbor  project  is  as  follows: 
Preconstruction  Planning  Document  -  October  1981 

Technical  Design  Report  -  September  1982 

Detailed  Plans  and  Specifications  -  July  1983 

Harbor  Construction  Completed  -  November  1985 

FORMAL  STATEMENTS 

Ms.  Kathy  Pelleran  representing  U.S.  Senator  Carl  Levin's  Alpena  Office. 

Ms.  Pelleran  stated  a  letter  had  been  sent  to  Colonel  Vermillion 
outlining  some  concerns  relating  to  a  possible  Section  111  at  the  proposed 
harbor.  The  questions  were  merely  fact  finding  in  nature  and  in  no  way 
meant  to  delay  or  thwart  the  project  at  Cross  Village.  Copies  of  the 
letter  and  the  Corps  of  Engineers'  response  would  be  made  available  to 
anyone  requesting  them  from  Ms.  Pelleran. 

Mr.  Harry  Mellen  of  Cross  Village,  Michigan. 

Mr.  Mellen  was  concerned  as  to  where  5.3  million  dollars  for  the  harbor 
would  be  obtained  in  these  days  of  cuts  in  programs  such  as  welfare,  social 
security,  and  food  stamps.  He  understood  from  the  presentation  that  the 
funds  had  not  been  appropriated  and  would  not  be  until  sometime  in  1984. 
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Ms.  Suzanne  Roche-Pierce  of  Cross  Village,  Michigan. 


Ms.  Roche-Pierce  is  a  property  owner  in  Cross  Village  Township 
concerned  about  constructively  shaping  the  future  of  the  Village. 

She  stated  the  workshop  approach  used  on  the  harbor  project  revealed 
pro  and  con  sentiments  but  barely  scratched  the  surface  of  a  very 
real  issue.  The  residents  of  Cross  Village  must  do  their  own  research 
and  decide  the  size,  compatability ,  and  acceptability  of  the  harbor 
plan  as  it  relates  to  the  community.  A  systematic  approach  is  needed 
to  determine  the  economic  and  social  impacts  of  the  community  before 
deciding.  The  township  planning  and  zoning  board  should  organize, 
coordinate  and  supervise  the  local  research  studies  and  determine 
what  demands  the  community  would  have  to  meet  concerning  increased 
taxes,  road  maintenance,  fire  protection,  police  force,  emergency 
services,  the  possibility  of  limited  beach  facilities  during  con¬ 
struction,  who  would  maintain  the  beach  if  the  harbor  should  go  in, 
harbor  size,  and  zoning  laws. 

An  ad  hoc  citizens  group  should  be  formed  to  support  and  supply  the  board 
with  information.  A  questionnaire  should  be  circulated  and  collected  to 
get  a  consensus  of  the  wants  of  the  whole  village.  A  condensed  form  of  the 
report  would  be  circulated  and  a  vote  taken.  The  decision  should  be  made 
collectively  to  give  Cross  Village  a  fair  shake  and  to  continue  a  desirable 
quality  of  living  in  the  area. 

Mrs.  Virginia  Hume  of  Cross  Village,  Michigan. 

Mrs.  Hume's  questions  had  been  answered. 

Mr.  Raymond  A.  Kruskie  of  Cross  Village,  Michigan. 

Mr.  Kruskie  is  in  favor  of  the  breakwater.  His  questions  had  been 
answered . 

Mr.  Jack  R.  Pierce  of  Cross  Village,  Michigan. 

Mr.  Pierce  is  concerned  that  the  presentations  at  the  workshops  and 
meetings  are  all  on  the  positive  aspects  of  the  project.  He  stated  that  no 
negative  impacts  are  presented  and  this  is  quite  unbelievable  if  not 
negligent. 

Mr.  H.  G.  McMullen  of  Cross  Village,  Michigan. 

Mr.  McMullen  had  some  questions  which  v*ere  deferred  to  the  question  and 
answer  period. 

Mr.  William  H.  Cramer  of  Cross  Village. 

Mr.  Cranmer  stated  the  Cross  Village  people  had  been  looking  at  a  mess 
down  at  the  lakefront  and  wanted  to  see  something  done.  He  has  been 
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supporting  Harry  Pintarelli  as  he  tried  to  get  something  done  for  the  past 
20  years. 

Mr.  Alex  Sraolak  of  Cross  Village,  Michigan. 

Mr.  Smolak  did  not  have  a  statement. 

Mr.  James  Benhara  of  Cross  Village,  Michigan. 

Mr.  Benhara,  a  property  owner  in  Cross  Village,  has  attended  all  the 
meetings  in  the  last  four  years  related  to  the  harbor  and  visited  other 
harbors  around  northern  Michigan.  He  developed  an  opinion  of  trtiat  the 
residents  of  Cross  Village  could  expect  if  a  harbor  is  constructed  in  the 
township  park: 

Local  residents  would  have  a  place  to  moor  their  sailboats  and  yachts. 
Property  values  would  rise.  There  would  be  increased  tourism  and  profits 
for  businesses.  Local  residents  would  have  higher  taxes  due  to  increased 
land  values,  the  need  for  better  roads,  and  the  eventual  need  for  police 
and  fire  protection. 

The  environmental  impact  would  include  pollution  from  heavy  construction 
and  dredging  equipment,  disruption  of  the  park  for  three  years  during 
construction,  one  season  without  use  of  the  beach,  water  pollution  from 
boat  discharges,  oil  '■pills,  and  sewage,  and  increased  auto  and  individual 
traffic. 

People  are  repeatedly  expressing  concern  at  the  size  of  the  proposed 
project  and  asking  for  a  more  moderate  version  which  would  offer  refuge  to 
boaters  and  still  retain  the  unique,  quiet,  out-of-the-way  atmosphere  of 
Cross  Village. 

Mr.  Benham  stated  that  a  resort  was  being  created,  accessible  and  enjoyed 
by  outside  people  at  the  exclusion  of  the  present  economic  class  of  people 
in  the  area.  Local  residents  would  bear  all  the  costs  and  receive  none  of 
the  benefits.  He  proposed  a  vote  of  the  residents  to  determine  if  the 
required  land  should  be  donated  to  build  the  harbor. 

Mr.  Vincent  McPharlin  of  Port  Huron,  Michigan. 

Mr.  McPharlin  did  not  have  a  statement. 

Letters  from  Mr.  Joseph  Pawlus  and  Mrs.  Agatha  C.  Coulter  were  entered  into 
the  record  in  favor  of  the  proposed  harbor. 
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QUESTIONS  FROM  THE  FLOOR 


Susan  Day  of  Bear  Creek  Township  representing  Little  Traverse  Conservancy. 

Q.  The  E.I.S.  does  not  adequately  address  the  question  of  increased 
shoreline  erosion  that  may  he  caused  by  the  structure.  Also,  local 
concerns  regarding  planning  secondary  impacts  should  be  addressed. 

A.  Colonel  Vermillion  stated  that  while  the  study  of  the  effects  of 
placing  a  structure  on  the  lake  is  not  an  exact  science,  the  Detroit 
District  had  made  a  good  prediction  for  the  proposed  harbor  and  have 
addressed  the  subject.  First,  the  existing  erosion  rates  in  the  area  from 
a  State  of  Michigan  study  were  determined.  From  this  data  the  quantity  of 
material  moving  in  the  littoral  zone  could  be  determined.  Next,  from  a 
study  of  Frankfort  Harbor  which  is  similar  to  the  proposed  harbor  at  Cross 
Village,  erosion  due  to  the  proposed  harbor  at  Cross  Village  was  determined 
and  is  estimated  to  be  about  15  percent  of  the  total  erosion  occurring  in 
the  area. 

He  further  stated  that  because  this  is  not  an  exact  science,  a  monitoring 
plan, to  determine  if  the  harbor  does  act  in  the  manner  predicted,  would  be 
instituted.  Also  from  the  initial  dredging  of  the  harbor,  about  50,000 
cubic  yards  of  clean  sand  would  be  placed  in  a  3,000  to  4,000  foot  erosion 
zone  northeast  of  the  harbor.  Maintenance  dredging,  every  three  years  would 
contribute  an  additional  15,000  cubic  yards  of  clean  sand  to  this  area. 

These  measures  are  expected  to  more  than  compensate  for  the  erosion  that 
would  be  attributed  to  the  harbor.  If  the  results  of  the  monitoring  plan 
show  the  effects  are  not  as  predicted,  the  Corps  would  have  to  take  other 
corrective  action. 

Mr.  H.  G,  McMullen  of  Cross  Village  Township. 

Q.  Who  will  finance  the  operation  of  the  harbor  if  it  is  built?  After  it 
is  built,  it  is  going  to  be  a  tremendous  burden  to  the  community  to  provide 
police  protection,  hire  employees,  build  roads  and  water  facilities.  What 
is  the  projected  annual  cost  to  the  taxpayers  in  Cross  Village  Township? 

A.  Mr.  Lawrence  of  the  State  of  Michigan  stated  that  if  the  community  is 
not  interested  in  operating  and  maintaining  the  facility,  it  would  be 
operated  and  maintained  totally  and  completely  by  the  Waterways  Division  of 
the  Department  of  Natural  Resources.  No  communities  have  had  to  put  on 
additional  police  due  to  the  presence  of  a  harbor.  If  the  community  choses 
to  operate  the  harbor  it  would  be  done  on  a  break-even  basis;  costs  would 
be  paid  out  of  revenues  generated  from  the  harbor. 

Mr.  Robert  Rekasi  of  Brutus,  Michigan. 

Q.  Does  the  $1,700  maintenance  figure  include  the  following  services: 
establishing  and  operating  a  harbor  commission,  insurance  for  the  harbor, 
repairing  damage  caused  by  vandalism,  resurfacing  of  the  parking  lot, 
annual  maintenance  of  the  recreational  walkway  and  clean-up  of  oil  spills 
in  the  harbor. 
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A.  It  was  inadvently  indicated  that  the  $1,700  did  cover  many  of  these 
services,  however,  it  in  fact  applies  only  to  the  maintenance  of  the 
recreational  walkway  and  handrail. 

Mr.  Lawrence  stated  that  a  body  to  operate  the  harbor  ic  a  requirement  of 
the  items  of  local  cooperation  between  the  State  of  Michigan  and  the  Corps 
of  Engineers.  A  citizen  commission  is  set  up  only  if  the  township  elects 
to  operate  the  harbor.  The  members  would  serve  as  unpaid  volunteers. 

He  also  stated  that  the  harbors  under  the  jurisdiction  of  the  Waterways 
Division  are  not  insured.  If  accidents  occur  the  parties  involved  would 
have  to  sue  the  state  for  alleged  compensation. 

Colonel  Vermillion  stated  that  there  is  no  cost  attributed  for  the  Coast 
Guard  to  clean  up  potential  oil  spills.  A  harbor  the  size  being  proposed 
would  not  increase  operational  expenses  of  the  Coast  Guard  over  the  long 
terra. 

Mr.  Lawrence  further  indicated  that  the  items  relating  to  harbor 
maintenance  and  operation  are  the  responsibility  of  the  operator  of  the 
harbor  whether  it  be  the  township  or  the  Waterways  Division.  Revenues  from 
operation  of  the  harbor  are  expected  to  cover  these  costs. 

Q.  Do  you  at  this  time  have  some  idea  of  how  many  parking  spaces  will  be 
put  in? 

A.  Mr.  Lawrence  stated  that  the  parking  and  mooring  spaces  would  be  put  in 
on  a  phased  basis.  The  first  phase  would  probably  have  30  slips  and  40 
parking  spaces. 

Q.  Every  3  years  you  are  going  to  dredge  the  harbor.  Part  of  the  material 
will  be  used  to  replace  the  swimming  beach  chat  will  be  eroded  away.  Have 
there  been  any  studies  done  on  the  effect  of  boats  on  the  dredged 
material? 

A.  Colonel  Vermillion  stated  that  as  part  of  the  monitoring  plan,  the 
material  would  be  tested  for  contaminants.  No  polluted  material  would  be 
used.  If  the  material  becomes  polluted,  the  sand  would  be  obtained  from 
other  sources. 

Q.  Do  you  have  any  history  of  harbors  being  expanded? 

A.  Mr.  Argiroff  of  the  Corps  of  Engineers  stated  that  generally  once  the 
harbor  breakwaters  are  completed  they  are  pretty  well  fixed.  It  is 
expensive  to  make  alterations  and  would  require  a  study  similar  to  what  is 
being  done  now.  Federal  participation  is  not  likely  because  the 
incremental  benefits  would  not  justify  it.  Mr.  Lawrence  indicated  that 
mooring  facilities  within  a  harbor  have  been  expanded  by  the  state  when 
needed. 
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Mrs.  Mary  Beth  Mellen  of  Cross  Village. 

Q.  Is  it  legally  necessary  to  have  a  public  referendum  of  the  voters  in 
Cross  Village  before  the  property  could  be  turned  over  for  the  project? 

A.  Colonel  Vermillion  stated  it  was  not  required  from  a  Federal 
standpoint.  The  Corps  of  Engineers  deals  with  the  local  sponsor,  who 
agrees  to  provide  the  necessary  lands.  The  local  sponsor,  which  is  the 
State,  deals  with  the  communities  involved. 

Mr.  Lawrence  stated  that  it  is  not  required  on  a  state  level,  although  it 
has  been  done  in  the  past.  The  actual  decision  to  provide  the  land  is  up 
to  the  Cross  Village  Township  Board. 

Ms.  Audrey  Van  Hulle  stated  that  Michigan  law  states  that  in  order  to  use  a 
park  for  any  purpose  other  than  it's  present  use  requires  a  vote  of  the 
citizens. 

Mr.  Stanley  McRae  of  Mackinaw  City. 

Statement:  Mackinaw  City  has  a  marina  which  was  built  after  I  arrived  in 
town.  The  Village  of  Mackinaw  City  operates  the  marina.  The  marina 
provides  some  employment  opportunities  for  local  residents.  The  Village 
has  always  been  able  to  break  even.  To  my  knowledge  there  has  been  no 
Increase  in  requests  for  local  taxes  because  of  the  marina.  There  are  no 
noticeable  disturbances  caused  by  users  of  the  harbor.  There  is  a  need  for 
a  harbor  somewhere  between  Mackinaw  City  and  Harbor  Springs. 

Mr.  Peter  Forster  of  Cross  Village. 

Q.  I  would  like  to  know  how  the  people  from  Harbor  Springs,  Petoskey, 
Mackinaw  City,  and  Beaver  Island  compare  with  Cross  Village.  They  have 
been  tourist  areas  for  decades  and  have  a  built-up  base  of  business.  Their 
tax  base  is  able  to  absorb  a  lot  more  than  Cross  Village  can  if  problems 
arise.  If  people  think  that  our  taxes  aren't  going  to  go  up  because  of 
that  breakwater,  they're  mistaken.  If  we  turn  the  operation  over  to  the 
State,  what  control  would  we  have  over  pollution,  noise,  and  transients? 

A.  Colonel  Vermillion  repeated  that  the  state's  position  that  the  harbor 
would  be  operated  on  a  break-even  basis  no  matter  who  operates  it.  The 
major  operating  expenses  would  be  covered  by  fees  collected.  Major  repairs 
would  be  discussed  with  the  State  and  they  would  pay  the  cost  or  work  out  a 
cost  sharing  system.  There  is  a  potential  for  increased  property  taxes  and 
that  Is  something  the  people  will  have  to  consider.  No  boom  in  that  area 
is  anticipated  but  nobody  can  predict  it. 
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Mr.  Richard  Pichiotino  of  Readmond  Township 


Q.  As  far  as  the  harbor  of  refuge,  when  you  come  to  Waugochance  Point  it's 
just  a s  close  to  Beaver  Island,  maybe  closer.  If  you  are  in  a  small  boat 
and  you  really  had  to,  you  could  beach  it.  I  really  question  the  need  for 
a  harbor  of  that  size. 

A.  Colonel  Vermillion  stated  that  if  the  Corps  was  proposing  just  a  harbor 
of  refuge  the  economics  are  not  there  to  Justify  it.  Harbor  of  refuge 
benefits  for  a  harbor  at  Cross  Village  are  justified  because  the  mainland 
site  is  more  advantageous  for  that  area  than  heading  into  the  lake  to  find 
an  island  harbor.  If  there  is  to  be  a  Federal  interest  in  this  harbor  it 
must  meet  the  recreational  boating  potential  of  the  area.  The  harbor  of 
refuge  benefits  are  only  a  part  of  the  total  project.  If  the  locals  want 
something  smaller  they  would  have  to  proceed  without  Federal  funds. 

Q.  What  you’re  calling  benefits  uepends  on  whether  you’re  pre- development 
or  anti-development.  That  is  an  ambiguous  term. 

A.  Colonel  Vermillion  staced  that  the  term  benefits  refers  strictly  to 
economic  benefits.  However,  we  ho'>e  addressed  the  environmental  and  social 
impacts  which  could  occur  as  a  result  of  the  harbor.  Our  evaluation  is 
that  the  negative  Impacts  are  not  of  a  magnitude  that  we  would  not 
recommend  the  harbor.  That  is  a  decision  which  also  needs  to  be  decided  by 
the  local  residents  before  they  provide  the  property. 

Mr.  Jack  Pierce  of  Cross  Village  Township. 

Q.  You  stated  a  harbor  of  refuge  is  not  cost  effective  enough  to  warrant 
Federal  involvement.  What  I  don't  understand  Is  the  marina  that  you're 
proposing  is  larger  than  the  marina  at  Petoskey  for  a  community  who  has  all 
of  200  registered  voters  in  it.  Why  is  it  not  cost  feasible  if  we  build  a 
smaller  harbor. 

A.  Colonel  Vermillion  stated  that  the  community  would  not  be  constrained 
from  building  a  smaller  harbor,  however,  if  the  Federal  Government  is  to 
participate,  the  annual  economic  benefits  from  recreational  boating, 
fishing,  a  harbor  of  refuge,  and  commercial  activities  must  exceed  the 
annual  cost  of  the  harbor  over  a  50-year  project  life.  The  size  of  the 
proposed  harbor  is  based  on  the  ’•ecreational  boating  need  of  the  northern 
Lake  Michigan  region  not  just  Cross  Village.  When  looking  at  a  larger 
national  scope  the  proposed  harbor  is  not  really  very  large. 


Ms.  Natalie  Zlotow 

Q.  It  wa 8  mentioned  at  a  preliminary  meeting  that  benefits  could  be 
derived  by  people  selling  their  homes  due  to  increased  property  values.  At 
this  stage  of  the  game  I  am  not  looking  to  sell  my  house.  I  also  do  not 
see  the  benefits  to  a  lot  of  people  who  are  not  boat  owners.  As  was  stated 
before,  It  borders  on  the  ridiculous  to  consider  such  a  large  harbor  for 
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this  town.  I  wish  there  were  some  way  in  our  elections  to  determine  once 
and  for  all  who  wants  the  harbor  and  who  doesn't. 

A.  Colonel  Vermillion  stated  that  the  potential  increase  in  real  estate 
values,  if  that  were  to  happen,  cannot  be  calculated  Into  our  cost  and 
benefits.  It  may  be  a  benefit  to  some  individuals  personally,  but  Is  not 
considered  In  our  economic  analysis. 

Mr.  Edwin  Hulbert  of  Readinond  Township 

Q.  Are  there  any  communities  of  the  size  of  Cross  Village  having  a  marina 
which  could  be  compared  to  Cross  Vi’lage? 

A.  Mr.  Lawrence  stated  that  the  harbor  at  Detour  Is  probably  about  the 
same  size.  The  State  has  developments  where  there  is  no  community  at 
Hammond  Bay  and  Little  Lake.  Cedarville.  and  Grand  Marais  are  smaller. 

Mr.  Vincent  McPharlin  of  Port  Huron. 

Q.  How  does  the  size  of  the  proposed  harbor  compare  with  Lexington? 

A.  Mr.  Lawrence  stated  they  are  comparable  in  size. 

Ms.  Suzanne  Roche-Pierce  of  Cross  Village. 

Q.  Who  would  have  a  listing  of  personal  correspondence  from  residents  or 
interested  parties  stating  their  views?  Where  can  we  get  copies  to  find 
out  the  ratio  of  pro  and  con  letters? 

A.  Mr.  Lunetta  of  the  Corps  of  Engineers  stated  that  a  list  of  all  the 
correspondence  that  canes  in  concerning  the  draft  report  will  appear  in  the 
final  Environmental  Impact  Statement. 

Q.  How  was  it  decided  at  the  past  meetings  that  the  majority  of  people 
were  favorable  towards  the  harbor? 

A.  Colonel  Vermillion  stated  that  was  an  estimate  of  the  official  who  was 
running  the  meeting  based  on  his  impressions  of  the  meeting. 

Father  John  Kent  of  Cross  Village. 

Q.  Would  you  explain  the  statement  in  the  presentation  that  certain 
facilities  would  be  built  by  private  enterprise  or  the  State  to  be  operated 
by  the  individuals. 

A.  Mr.  Willis  of  the  Corps  of  Engineers  stated  that  in  a  recreational 
harbor  such  as  is  proposed,  it  Is  the  Federal  responsibility  to  provide 
breakwaters,  and  dredging  of  the  major  access  channels  within  the  harbor. 
The  development  of  the  remaining  facilities  is  the  responsibility  of  the 
State  of  Michigan  as  the  local  sponsor.  The  operators  of  the  Beaver  Island 
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ferry  and  several  commercial  fishing  operations  have  Indicated  an  Intent  to 
operate  out  of  the  harbor.  Arens  have  been  provided  within  the  harbor  to 
develop  docking  facilities  for  these  operations.  The  State  would  build  the 
actual  recreational  boating  facilities  and  the  private  groups  could  build 
their  own  facilities. 

Q.  What  control  would  the  local  community  have  over  these  facilities? 

A.  Mr.  Lawrence  stated  that  If  the  community  was  operating  the  harbor  they 
would  lease  the  property  to  them.  The  lease  agreement  would  state  the 
terms  of  use. 

Q.  With  respect  to  State  control  of  the  facility,  what  and  how  much  would 
the  local  community  be  able  to  determine  how  the  State  will  lease  and  to 
whom? 

A.  Mr.  Lawrence  stated  that  would  be  an  item  of  negotiation  with  the  State 
in  turning  over  the  property. 

Dr.  L.  Jerome  Fink  of  Petoskey. 

Statements  I  just  wanted  to  point  out  from  my  perspective  as  a  new 
property  owner,  I  see  the  Corps  of  Enginers  as  a  consultant  firm  here  to 
help  you  understand  the  pros  and  cons.  They  are  presenting  information 
based  on  probability  and  statistics  and  cannot  guarantee  anything. 

I  think  that  the  tax  base  of  our  community  here  can  only  increase  over  the 
years  and  I  would  caution  any  of  you  in  favor  of  the  harbor  to  build  big 
enough,  because  the  only  problems  that  I've  seen  in  the  past  are  when 
people  think  small.  1  think  Cross  Village  is  going  to  grow  whether  we  like 
it  or  not  and  it  is  Important  that  we  assure  that  it's  going  to  grow 
appropriately. 

The  tourist  industry  in  this  area  is  only  going  to  increase  and  is  the 
salvation  of  this  area.  When  we  start  thinking  of  tourism,  we've  got  to 
think  in  terms  that  we're  not  providing  a  harbor  for  Cross  Village,  but 
we're  talking  about  bringing  money  into  Cross  Village  from  harbor  users. 

I  think  Cross  Village  is  fortunate  to  have  been  chosen  to  provide  a  site 
for  this  facility  and  I  haven't  heard  anything  to  the  contrary  to  change  my 
mind. 

Mrs.  Helen  Pawlus  of  Carp  Lake. 

Statement:  From  all  appearances,  I  don't  think  they  want  progress. 

Mr.  David  Irish  of  Harbor  Springs. 

Statement:  The  question  here  is  one  that  is  likely  to  be  resolved  by  local 
government.  The  basic  question,  as  I  hear  it  is  -  Does  the  community 
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Jo soph  R.  Pawlua 
101  Dluejay  Rond 
Traversa  City,  n'.ich. 

49  6a  4 

Re.  Cross  Villa^Q  Harbor  Project 

Dear  Sirs, 

I  «ir.  writing  tills  lottor  because  I  am  not  sure  I'll  bo  able 
to  attend  tho  moot  inf,  on  Juno  16th.  at  Cross  Villar.o* 

I.  want  to^oico  my  approval  of  tho  harbor  project. 

1  do  this  from  tno  poropootivo  of  one  who  was  born  and  raised 
in  Cross  Villai'o  and  hits  spent  tho  last  thirty  threo  years 
olosoly  intuno  with  tho  progress  mid  or obi urns  of  tho  village 
area,  and,  as  a  curront  taxpayer  in  tho  Village. 
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